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UNIS STATES DISTRICT COURT 
THE DLSTRICT OF NEW YORK 


Plaintiff, 
-against- AFFIDAVIT 


| THE NUCLEAR REGULATORY CCMMISSION, 75 Civ. 2121 
vs (wcc) 


Defzndants. 


STATE OF NEW YORK ) 
s $8.3 
COUNTY OF NEW YORK ) 


JOHN F. SHEA, III, being duly sworn, deposes and says: 


1. I am an Assistant Attorney General in the office of 
LOUIS f. LEFKOWI%2, Attorney General of the State of New York. 
I submit this affidavit in support of plaintiff's motion for a 


preliminary injunction. 


2. Submitted herewith are the affidavits of a number of 


expert individuals who have analyzed the issues involved with the 


| air transport of special nuclear materials and the affidavits of 
| the defendants submitted on May 30, 1975 in response to the 
| request of the State of \zv York for a preliminary injunction 


against such transpert. 


3. Dr. Karl %. Morgan, formerly with the Atomic Ener 


basis of his experience with plutonium disasters and cleanup, he 
views plutonium and other actinide elements to be so dangerous as 
to warrant their total restriction to ground and water trans- 

| portation. In so doing he endorses the statement of the Special 
Panel to Study Transportation of Nuclear Materials to the Joint 

Committee on Atomic Energy, Congress of the United States, in the 
September 17, 1974 Report, a copy of which is attached hereto as 


Exhibit "A". or. Morgan is a member of the Special Yanel. 
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4. Irving Pinkel, flight safety and crash survivabilit 
analyst with 37 years of government service, including 32 years 
with NASA, NACA and the investigation of the Apollo fire and the 
Apollo 13 accident, expresses his view that the hazards and 
likelihood of breach in containment, as a result of realistic 
aircraft environments, are so severe as to presently warrant the 
utilization of only surface modes of transport and the 


termination of air shipments of special nuclear materials. 


5. Dr. John W. Gofman, a licensed physician and nuclea 
chemist, former group leader of the Plutonium Project at Berkley, 
(1942-1944), a paxt of the Manhattan Project, concludes that, upon 
failure of a container of plutonium in an aircraft accident and 
subsequent dispersal, the risk of death to substantial numbers 
of persons would be exceedingly high. Specifically, he finds the 
threat of lung cancer due to plutonium exposure is 4045 times 
greater than that computed by the NRC (Barker). He calculates 
that, under case A of Dr. Resnikoff's plutonium dispersion 
hypotnesis (affidavit eworn to April 25, 1975), all 8,000,000 
people in New York City will die of lung cancer save for inter- 
vening causes of death. In an exhibit to his affidavit he 
presents an analysis of the gruesome death of an air freight 
handler who was fatally contaminated as a result of plutonium 


liquid being spilled on his finger. 


6. Dr. Seville Chapman, director of the “ornell 
Aeronautical Laboratory for 22 years and a scienti sultant 
with the Office of Naval Research, Washington, finds t: <: air 
transportation presents substantially greater risks of extremely 
high impacts on containers and resulting dispersion than do 


other modes of transportation. 


7. Ted Mason and Robert Leamer, Commander and 
Lt. Commander respectively, with the U.S. Naval Reserve in the 


Mobile Inshore Undersea Warfare Unit are specialists in terrorist 


3 


thes 


wetting * ny on ; 


; 


Hie 


techniques and counterinsurgency methods. They conclude that, on 
the basis of available data, special nuclear materials in 
commercial air transport through metropolitan areas are more 
susceptible to diversion and attack than such materials in the 
course of military surface transport. It is requested that their 
affidavit be sealed due to certain references to security pro- 


cedures. 


8. The affidavit of Dr. Resnikoff responds to the 
statements by defendants regarding his original breach of 


containment/dose analysis made in his affidavit sworn to 


April 25, 1975. 


9. Peter N. Skinner, in one part of his affidavit, 
computes for the Court, as Mr. Barker failed to do, the number of 
deaths which, utilizing Mr. Barker's very own figures, would be 
caused by a dispersion of an air shipment of plutonium. Mr. 


Barker's figurescan be seen to approximate those of Dr. Resnikoff 


10. The attention of the Court is directed to the 
Report annexed to this affidavit, as Exhibit "A" wherein the 
Special Panel to Study Transportation of Nuclear Materials to the 
Joir ® Committee on Atomic Energy makes certain recormendations 
with respect to the air transport of radioactive materials. On 
pages 13 and 14 the Panel recommended that the then AEC and DOT 
restrict other than exempt quantities of plutonium to surface 
transport despite the resultant increase in the time such 


materials would be in transit. 


ll. ‘The United States Environmental Protection Agency 
in a letter dated May 8, 1975, from Deputy Assistant Administrato 


Rowe to Lee V. Gossick, Executive Director of Operations of the 


| NRC (copy attached as Exhibit “B") expresses the concern of the 


EPA regarding the shipment of plutonium and other special nuclear 


materials by commercial aircraft. The letter states in part: 


¢ 


"Since an aircraft accident involving 
plutonium could potentially lead to 
serious environmental and public health 
effects, we believe that steps should be 
taken to assure protection of the public 
health and the environment in conducting 
these shipping activities. Probably the 
most immediate problem lies in estimating 
the potential consequences of an aircraft 
accident occuring in a major metropolitan 
area, such as the New York City area. 


We believe that before the commercial air 
transportation of plutonium becomes wide- 
spread, it would be prudent from a public 
health standpoint for NRC tc examine the 
risk involved in such transportation in 
detail.” 

12. As can be seen in the affidavits of Dr. Morgan 
ana Dr. Goffman the difficulties relating to decontamination and 
clean-up of areas exposed to plutonium dispersal are enormous. 
Upon information supplied by Melvin Carter and Bernd Kahn, both 


formerly with the United States Environmental Protection Agency 


Institute of Technology, the cost of clean-up at Palomares, 
Spain, after a non-nuclear explosion of plutonium weapons which 
resulted in dispersion, was several hundred million doilars. 
(Odland, et al., J. Occup. Med. 10, 356, 1968) The clean-up 
involved the removal of top soil from 5 1/2 acres of land and the 


stripping of vegetation from over 600 acres, all of which material 


fa and presently Professors of Nuclear Engineering at Georgia 
l 


had to be shipped to, and buried in the United States. 


| 13. Immense clean-up operations were required at 

| mute, Greenland, after the crash of an Air Force bomber resulted 
lin a similar disaster. A description of that clean-up is 

| contained in an issue of “USAF Nuclear Safety” attached hereto as 
} Exhibit "C". Plaintiff submits that clean-up operations for a 
metropolitan area, such as New York City or San Francisco, would 
be far more difficult than the clean-up of Palomares or Thule, in 
as much as those areas were strictly rural and more amenable to 


the stripping of top-soil, vegetation, snow and ice. 


14. Defendants’ representations regarding certain 
shipments of special nuclear material require clarification. 
G. Wayne Kerr at paragraph 15 of his affidavit, states that four 
shipments of plutonium, exported from J.F.K. Airport in 1974, 
"originated" from a storage facility owned and operated by the 


New York Atomic and Space Development Authority (ASDA), which he 


| characterizes as an agency of New York State. It should be 


| emphasized that, upon information and belief, ASDA (which is not 
jan agency of the state, but a public benefit corporation) did not 
own that plutonium and did not ship it. The plutonium was 
actually owned by various public utility companies, a number of 
which are located out-of-state, and was merely stored by the 
utilities at the ASDA facility. Upon information and belief, the 
shipper had informed ASDA that it wished to transport the 
plutonium in a container of a particular design; ASDA accordingly 
gave notice to the federal government that this type of container 
would be used. Notice, rather than a request for approval, was 
sufficient here, since this specific type of container had been 


previously approved by the federal government up on the appli- 


cation of the General Electric Company. 


Wher lore, Plaintiff respectfully requests that its 


motion for a preliminary injunction be granted in all respects. 


JOHN F. SHEA, 111 


‘ 


| Sworn to before me this 
16th day of June, 1975 
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MEMORANDUM OF THE CHAIRMAN AND 
VICE CHAIRMAN 


On May 17,' we announced the selection of a apocial panel to 
stuly the transporetion of nuclear materials from the standpoint of 
health and safety and the safeguarding of nuclear materials from 

: the standpoint a loss and diversion. The first portion of this study 
JOINT COMMITTEB ON ATOMIO ENERGY which covers the transportation of radiouctive material by passenger 
MELVIN PRICE, Silinols, Chairman aircraft has heen completed, submitted (o the Joint Committee and 
JOUIN O. VANTOMR, Rhode Leland, Vice Chairman ; is hereby published. 
CHET NOLIFIELD, California MBNKY M. JACKSON, Washington This effort was initiated to determine the adequacy of current repu- 


OMS YOUNG, Texas STUART KYMINGTON, Missouri latory provisions and practices to protect health and safety and to 


TENO MONCALIO, Wyoming ALAN MLULE, Nevada a Ska eg = Saareeut ’ inactive i 
MIKE McCUMMACK, Seiestt’8 36, Besee PO A, Kew Mentos prevent «liversion, The greatly increasing use of radioactive isotopes 


CHAIG HosMEK, Ca GHORUE D, AIKEN, Vermont in medicine and industry makes such a review a matter of current 
JOUN BM. ANDEKYON, Minvts WALLACH F. MEXNETT, Vath importance. The increasing use of nuclear fuel for electric power gen- 
eens cee ee VETER 1. DUMINICK, Colorade eration will in a fow years result in a significant increase in the flow 
arr eran ene Rome ein SEW Aoet Hh BARS, 2, Sonsenen of enriched uranium and plutoninm in che commerce of our Nation 


Ps eave hy cope pai tei a Ml which will require special efforts to assuve protection against diver- 
Sanne WM. eassan, Aesiatunt Director sion and losses. Hoth the increasing use of such materials and the 
Newman UY. Kew, Technical Conauttunt increased prevalence of terrorist activities which may become directed 
Col, Bev mune Kuwattan, UKAM (et), Terhuicat Oonsalient at the acquisition of enriched uranium and plutonium make it specially 
preg A gecesi bin eens sap dpa eg important that the proper safeguarding of such material be given 
Wiatnsan J. Me attention. i : 
Lovie f. The Joint Commitive was most pleased to obtain the services of the 
Cuateturnes C. O' Matter, Printing dior following panel members: 
Mr. John ‘T. Conway (Chairman of the Panel) Executive Arsint- 
ant to the Chairman of the Board of Consolidated Edison 
Srecust Panee To Bruny Teanorostarion o Nucieas MaTeaiate Company. Formerly Special Agent of the FIRE and Executive 
Joun T. Conwar, Oheirmen Director of the Joint Committee on Atomic Energy, Mr. Con- 
Canuixe &. Beccixe ‘ way isa lawyer and engineer, ; 
De. K. % Monsen Mr, Carmine 8, Hellino, formerly Administrative Assistant to J, 
ts; eeean sip el : Falzar Hoover and in chargo of the FM's Accounting Unit. Mr, 
Witiam Weexus : ; Hicllino is a certified public accountant. Ho has performed a 
f special survey of the safeguarding of nuclear materials for the 
= ~~, ARC. * 

Dr. K. Z. Morgan, Professor, Nuclear Engineering Department, 
Georgia Tustitute of Technology, formerly Director of Ouk 
Ridge National Laboratory, Health Physics Division (1913-72) 

und Cosmic Ray Physicist. 
Mr. Jolin G. Palfrey, Professor of Law at Columbia, formerly 
Dean, Columbia Colle, e, Atomic Energy Commissioner, Fellow 
Kennedy Institute of Politics at Harvard, and Chairman of the 
AEC's Advisory Committee on Nuclear Materials Safeyuards. 
——— Dr, Theodore B, Taylor, Chairman of International Research 
and Technology Corporation. Formerly consultant to Interna- 
tional Atemis Knengy Agency on international safeguards of 


nuclear materials, Deputy Director, Defense Atomic Support 
Amenry, and staff member of the Lou Alamos Scientific Labora- 
ory. 

Mr, William Wegner, Deputy Director of Naval Reactors Divi- 
sion of AEC with spectal responsibilities in regard to nuclear 
materials, 

ments on other areas of the study will be published as they are 
completed, The Joint Committee thanks the pane! for its dedicated 
efforts te date and looks forward to the receipt of their findings and 
recommendations in the remmining areas of their study, F 
J! he publication of this report at this tine does not signify the Joint 
€ ominittce’s endorsement of the panel’s findings and recommenda- 
tions. The Joint Committee has not had an opportunity to study the 
report nor explore the areas and findings. Although the committes 
plans to review the panel's report in detail and explore the various 
factors involved in Joint Committee hearings, it did not wish to delay 


making available the pancl’s findings. Accordingly, the report is heing 

published in advance of such a review to assure that the panel’s inde- 

| seme 9 study be mails availuble without delay to all interested Mem- 
vrs of Congress, Government, industry, and the public. 


Mrivin Pxios, Chairmy 
Joun O. Pasvorr, Vice. man. 


LETTER OF TRANSMITTAL 


Serremure 17, 1974. 
Representative Mrzvin Paice, Chairman, 
Senator Joun O. Pasvonv, Vice Chairman, 
Joint Committee on Atomic Energy, 
US. Conyress, VV usnington, D.C. 

Dean Ma. Coanaran and Bf. Vice Cramwan: Transmitted here- 
with is Report Number One from the Special Panel to Study the 
Transportation of Nuclear Materials pertaining to Transportation of 
Radioactive Material By Passenger Aircraft. 

In your letter of May 80, 1974 to me, you advised that the Joint 
Committee was particularly anxious to know if any changes are needed 
at the present tine and that you wixhed the panel to concentrate its 
efforts on determining what, if anything, is new being done incer- 
rectly. You pointed out, that to be of yreatest value, the results of our 
deliberations should be made available at an early date so that legis- 
lative action, if necessary, could be taken this congressional session, 

As the panel delved into the current regulations and practices per- 
taining to the transportation of radioactive materials, it recognized 
that many problems sre particular to the specitic mode of (ransporta- 
tion used and type ¢f material being shipped. ‘The we of passenger 
aircraft for transporting radionctive material appeared to be of par- 
ticular importance at this time since it had become the subject of 
great concern to many, inchuling aircarrier personnel, awd strong 
efforts were being made by some concerned individuals to totally ban 
such shipments. As discussed with the committee, it was agreed that 
the panel should initially concentrate its efforts in reviewing the wio 
of passenger aircraft for transporting radioactive material, 

The enclosed report, while it does touch upon sume other areas of 
concern, primarily pertains to the transportution of radioactive ma- 
tzrial hy passenger aircraft. Further reports by the panel will discuas 
other areas of transporting radioactive inaterial and will be submitted 
to you as completed. 

Respect fully you 
iy ie Joun T. Conway, 
Ohairman, Special Panel to Study 
the Transportation of Nuclear Materials. 
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I. INTRODUCTION*® 


In 1973, an estimated 800.000 shipments of radioaciive material 
were made in the United States, of which two-thirds—#0,000—wers 
made on passenger aircraft. Total shipments of radioe.ve materials 
are projected to reach 1 million for the year 1974 an’ .o continue to in- 
crease significantly each year for the foreseeable future with passenger 
airera lt the predominant carrier. 

Although some of the radioactive material in transit is related to 
industrial or research usex, the majority—more than 1% percent—of 
these shipped by air, are used in the medical profession, ‘These medical 
isotopes mostly have short half-lives and to be effective must he trans- 
ported relatively fast from pharmaceutical suppliers to hospitals and 
other locations for use by medical doctors, Iecause of their short half- 
lives, they must be regularly replenished, usually on a weekly basis. 

‘The increasing use of radioisotopes—pacticularly by the medical 
profession—and the corresponding increase in the use of passenger 
airraft for their transportation has caused seme concern for tho 
health and safety of the passengers and crew of the carrier aircraft 
ax well as for the airline personnel who handle the ca int transit. 
A number of known incidents— although very fow in relation to total 
shipents—bave occurred in which (he (eamsported radioactive mate- 
rial has breeched its container or has been improperly shielded by the 
shipper. ‘These over wes, some of which were not diwovered witil 
after receipt by the consignee, justifiably raise questions as to the ade- 
quacy of existing Government standards and enforcement of regula- 
tions for packaging and monitoring radioactive material in transit. 

But beyond the concern over the potential hazard to the public aud 
airline personnel from accidental release of radioact:ve material, in- 
frequent as it may be, there is concern as to the radiation effects of 
this increasing ¢-ount of radioactive material being carried on pas- 
fenger sleorolk under normal conditions, Le, where existing regula- 
tious have not heen violated. ‘This raises the question whether or not 
standards set by the Department of Transportation (DOT) and the 
Atomic Energy Commission (AEC) to regulate radioactive material 
in transit are sufliciently conservative in light of the growing number 
of such shipments and the increasing probability passengers and air- 
line personnel will be exposed to low levels of radiation from these 
shipments. In other words, assuming full compliance with present 
regulations—which in actual practice the panel found one could not 
assume—are present rezulations adequate to protect the public and 
transportation workers from radiation cxtornal to the packuge 1 


Tu assessing the problems associated with transporting radioactive 
material by passenger aircraft, the panel thought it best to obtain first 
hand information fon persons and organizations engaged in the 
ess and to witness the various separate activities that make up the 
entire process, Accordingly, ho panel visited four different manufuc- 


° For a brief glossary of nuciear (arma sce page 23. 
4) 


oe 


turin Greilities where radiopliarrnarceutic al products are manufae- 
Hertel asned eben ceed Chas anethiacds bey: whe hh these rudionetive materithsy 
were potckaperdl for shipment. tae linlings the monitoring to assure tho 
Haechaces meet Peder! stanciveds, 

We visited cargo handling: areas at the airport to talk with carga 
handing personnel and observe the par kages being loaded aboard 
planes, We talked with repress tatives fron the Departinent of Trans- 
portation, inchiding the Fodeval Aviation Authority and the Office 
of Tiazarcous Material and with representatives of the AEC from 
both the Regulatory and General Manaers area, Also, we met with 
representatives of the Airline Pilots Association, and others who 
have been evitical of the present situation as well as representatives 
frow industey and the medieal profession whe use radioisatopes nnd 
who wankd be seriously hampered Hf the trnsnertation of these prod 
nets were severely curtailed. In ndsition, we met with representatives 
of the Environmental Protection Ageney CEPA) whe are concerned 
with the general problems of population exposure to ionizing, vadia- 
tien 

One person, a biephysicit. was of the opinion that the shipment of 
all radioactive material, inclacing: medic al radioisotopes. should be 
prohibited from airline passenger vehicles, ness the medion) profes 
sion demonstrated proof to his satisfaction that radiaisotapes were as 
essential as their increasing utilization would suggest. Another person 
interviewed, a biologist, se fed that the solution to the problem 
shonkd be left to the publie: that no technical or scientific body of 
experts has the right te Cetermine what levels of mantoade radiation 
is acceptable to the public Ali athers with whom we conferred, recor 
nized the necessity fa use scheduled nassenjer nirernft, at least for 
sume short lived radioisetapes. otherwise we would deprive same avens 
of the country of an effective diagnostic and therapeutic medical tool 
aml the need to adopt enforceable rules and regulations, As might be 
exported, there were divergent view points as to what, if any addi 
tional restrictions or limitations should be placed on the types and 
anounts of radionetive material permitted on passenger niveraft, Tan 
few instances, knowledgeable persons were of the apinion no changes 
were necessary to present ABC and Dok reylations. 

By and large, the consensus was that a more conservative approach 
should be adopted for the future and that greater restrictions than 
heretofore mandated by DOT and ARC were necded. These chanies 
are considered necessary due to the increasing number of shipments 
and the mounting evidence that population exposure should be kept 
ax low as practicable because of the increasing risks of genetic and 
somatic damage that relate to the accunmlated exy ©. 

It should be noted that while the panel was in the process of con- 
sidering this matter, and formalizing its recommendations, the AEC 
on duly 40. 1974, formally submitted to the FAA recommendations 
for vevising present regulations poverning the iransportation of radio- 
active material in passenger aiveraft which are more restrictive than 
existing regulations, The panel has reviewed and considered those rec- 


ommendations in arriving at the recommendations contained in this 
report, 
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Althatigh vacdionet ive nite rial is onty one df piserdues Ly pes ol tae 
terial that by DOT regulations are ¢ jnesified as hazardous, the ship- 
ments of which are specitically pre-e ihe, the panel limited its review 
only to radionctive material amd thus did net consider it within Ms 
purview to make recommendations concerning the otnee hazardous 
material. 

Hlowever, since many of the indivicuals confer red with ave familiar 
with the cransportation of all types of hazardous material such as 
flanmnables, uustable chemicals, ne ids, nnd explosives, the panel did 
obtain some perspect ive as to the relative dangers between va lioactive 
material and various other type sof hazardous mater ials, 

Without doubt, the potential danger Co passengers nnd aivline per- 
sonnel from many other hazardous mater ials being: carried on passen- 
ger uireralt tuday is far greater than from radioactive material ship- 
ments, and this should be borne in mind when reading this report and 
considering the recommendations contained herein, 

Notwithstanding: the apparent need for improvement in the vesula- 
tion amd control of other havardons maternal poosibly n evento need 
than for radiowetive materil the panel believes that the e-tablished 
national poliey of exposing individuals to manmade ridintion tea 
level as “low as practicable” should he adopted for each phase of the 
nuclear industry including the Cranspertation fiekl. ‘The panel's ree- 
ommeimlations as set forth in this report have been nude ia ™Hso- 
nanee with that poliey which the pancl believes ta hs the proper policy 
in that it is in the best interest of all concerned —the users and clivect 
bencliciaries of nuclear mater int as well as the public at lar 


If. DEVELOPMENT OF PRESENT REGULATIONS 


The transportation of radionctive material by common carrier, in- 
chidig passenger aie raft, is regulated by DOT. Detailed regulations 
ave issued by DOT as to packagings, Jabelings, ane loading as well as 
to the maXimun permissible level of radiation emitted external te the 
package These regulations have been developed for the mast part in 
cooperation with, and after revtew hy. the ARC, 

Present regulations Hanit the maxtiaans external radiation levels of 
a package in routine commerce to 206 millirem per hour at the sas face 
of the package and 10 millivens per hour a feet from the surface of 
packages. ‘The level of radiation in millivens per hour at 3 feet from the 
surface af the package is called the pack transport index (TT) nad 
hy curvent regulation may not exeee 110, By regulation « common cnr 
rier such as aiveraft, track, or rail cur is hot permitted to carey any 
single package with a TE greater than 10 nor any number of y 
whase total ‘LP will exceed 50. Minin distances are Kuppased to he 
iiaintained between packages and airline passenger compartinents 10 
miinimize radiation exposure fo person ehand — rorn, 

Tho present DOT regulations governing Che shipment of rasdionc- 
tive materials by aireralt ori; nated in shipping regulations adapted 
on August 24, 1947, by the {Interstate Conineree Eommission based 
upon the technical specifications formmlated by a sovon-man National 
Research Council Comunittes of experts. At tho time, the only oficial 
exposure limits to personnel were the March 17, 1034 occupational 


levels of 100 millivem per day or 500 willivent per week which had been 
recommended by the Advisory Committee on - Ray and Radium, the 
wedecessor to the Natioaal Conneit on Radiation Protection "and 
Measurement (NCRP). Since then, the NCR, the Tnternational Com- 
inis-ton on Radiological Protection (ICRP), the AEG, and the Fed- 
eval Radiation Council (ERC) have lowered these levels by a factor 
of 5 for oecnpational workers, and by a factor of 50 for individual 
members of the public. : 

AL the time the regulations were first being formulated in LOE, pas- 
senver ailing Ceamspertation was nob as common as it is today aml the 
eae ipal concern wis not radiation exposure to passengers nod crew 
wit prevention of exposure to undeveloped photographic ili fo more 
than Dtanillivem per hour at a distance of 30 feet in aircraft such as 
the DC-3 or Lackheed Lanlestar. 

Since the National Research Council first made its recommenda- 
tions using the 1b Advisory Committee on X-ray and Radium 
guide, the FRC and the AEG in addition to setting more conservallve 
exposure levels for occ Upationsl workers and the public, have aclopted 
the “as low as practicable” prin iple to conform with the baste con- 
cept that even the sbigelitesst mansconneet of rudiation exposure can be ex- 
pected to do damage and henee a Liman being should nat he expe wl 
fo wny unnecessary radiation. Phe recent Report ofthe Advisory Com- 
mittee On the Hiologieal btleets of louizine: Radiations ( BEER) of the 
National Research Conuest and the National Academy of Sennees ula 
subscribes to nnd strotely supports the concept of keeping exposures 
as low as practionble Aithenugh the AIC has proposed a yuide of & 
inillivens per Venn as bets ies low as practionble for lineiting: rastintion 
to the general public for flienee Frome prenent ctv ian nuclear power 
plants. ne such guide has been formulated for common carrier ship- 
ments of radionctive material, 


If. BASIS OF PANEL'S RECOMMENDATION 


Tt was obvions to the panel that with inerensing nimibers of racdio- 
active material a ns, 200 millirem per hour at the package sure 
face ix too high and should be set at a lower limit to protect the cargo 
handlers whe load and unload the shinments, Similarly the panel con- 
cluded that 10 TE—10 millirem per hour at 3 feet— ia not as low as 
practicable and should be lowered for the better protection of pas- 
sengers and crew, Tt was equatly obvious that what may be as low as 
practicable for civilian nuclear power planta—the § millirem per 
year—is not practicable for shipping radionctive material and the 
manne guide limit may not be appropriate in the transportation 
industry 

Tu attempting to formulate its recommendation, the panel was 
guided prinmarity hv two key gener! principles contained’ in the 
November 1972 report af the Advisory Committee on the Biological 
Effects of Tonizing Radiations (HET report): 

(a) No exposure to ionizing radiation should be permitted with- 
out expectation of a commensurate henefit. 

(hb) ‘The public mast be protected from radiation but not to the 
extent that the degree of protection provided resulta in the sub- 
stitution of a worse hazard for the rac vtion avoided. Addition- 
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ally, there should not he atlimpted the reduction of sinmall visks 
even further at the cost of large sums of money that speht other: 
wise, would clearly produce greater henelit. 

Tt was noted that in recent public hearings hefore a subeomanitled 
of the Senate Commerce Committee, recommendations were mnile 60 
bun the shipment of all radionctive material by passenger aiveralt 
including short-lived radiopharmacentiouls, 

One withess at those heartyss, a biophysics, voiced the belief that 
7h percent of all miedicnl isotope ond Was tnnecessary. En contrast 
however, mediont doctors, hospital ply steists aid other representatives 
of nuclear medicine, port to the prow ings use of radioisotopes in the 
early dhagcionis of serious diseases with resulting: savings of lives. 
According to the Society of Nuclear Medicine, approximately one 

vatient out of every three admitted to hospitals toxlay is directly bene- 

Sieing from the use of medical isotopes, particularly the short-lived 
technetium fm which has a half-life of 6 hours and which is a decay 
preadvet Of wialybadteniuant, “Phe jatter has a half-life of 2.8 hays. 
Nt pitals that are not in the immediate area of a rudioplarmacenti« al 
supplior mist generate th own technetium tvin from molybdenuin- 
0 penerators. 

According to the AEC. a majority of all radioactive material teans- 
ported hy pussenper abe valt is the radiopharmacentt: ald moby bales 
UM wnt the only practionl way today of transport lis this mudbioisatape 
10 Hany apes of the country bs hy scheduled passenger nivevull, A 


pone tiat simether sated ton yo to stich radionuclides is 1-125 


(15.2 he.) and P-bot (8 slays), component of nucleur medicmnes used 
for both them peutic wnd dhagiiest ie purposes 

To ban the shipment of all rachowetive material by passenger ate 
craft would in eflect hk prive siguities at ge ovaphic areas of the United 
States of the tee af these dipertnnd naebews medicines, Di sete cases 
it would force the mecieal profession te substitute longer-lived t-o- 
topes, as for example Todine UE for Jodine 123 resulting in signifi 
cantly bigher radiation exposures to the pationt. Obyiousty there are 
nigtnificwnt benedits beta wet from shipaioat short-lived b-ataped 
by passenger nivernft particularly for those one-in-three hospital 
fationts Leng serviced. Phe quest ion is te what extent are thes Tete 
its commen-urute with the nedesirable elects of niwline personnel 
and passengers being exposed to additional radiation from these 
shipumwentst 

It should be noted that levels of rndiation external to the individual 
packages of radioactive inaterial in Cransit can be low ered as acktitional 
xhickding is placed between the radiation source and the passenger 
and wirtine cHiployees Adkditional shiehling could he used ta lower 
wand even eliminate, for all practical PuTpones, any measurable racia- 
tion external to the radioactive mater ial package. However, the added 
shickding icreases the weight and causes logistic problem ansociated 
with moving heavy packages and results in cost Increases for the 
wroduct which in the final analysis, in the case of nuclear medicines, 
will be borne by the putient, It becomes a matter of judgment then, 
at what point them wduled costs associated with the addit ional shicld- 
ing are excessive and not commensurate with the benefits to be derived. 
‘As the BEIR report points out “. . - there should not be attempted 
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the reduetion of small visks even further at the cost of large sims of 

romney Chat spent otherwise would clearly produce greater Tactvelit,” 

The main inerease in cost hawever would occur from the need for 
the pharmaceutical supplier to make major changes in its oreduection 
line to accommodate Che heavier and hang: shipping casks, ‘That need 
nlong with the necessity to design and manufacture the new casks 
roukd entail increased costs and leadtime. The pane! learned from its 
Visits and discussions with the nuclear pharmaceuticul industry, that 
because the industry is rapidly developing and quick chat ying, pro- 
duction equipment is being depreciated in short per iods of 2 to 5 years. 
Even without new more stringent regulitions, technical improvements 
and competition is causing the suppliers to limit the useful life of 
much of their production equipment to less than 5 years. 

_ A recent study by Dr. Gordon Brownell, Professor, Department of 
Nuclear Engineering, MUP, calentates the varying dollar cost nereases 
associated with lowering the permissible radiation emanating: from 
pickages of radioactive material by means of adding mereastig 
amounts of shiclding.? The Brownell report cone luded that one could, 
Dy adding lead shielding. lower the TE (Millirems per hour ut 3 feet) 
from the present maxi of WW down to f but in the case o ‘the large 
£00 millicurio molybdenun-09 generators ® this would nearly double 
the cost © * shipping. However, shipping costs represent & very smal! 
portion o he total cost of this product fo the pationts—appi ximately 
1h) pation ts or more are tt cated from one [00 mitlicnrie senerator, 
A doubling of the shipping cost would represent approx nately 25 
cents to 50 cents per patient whose bill is usuully about $100 per 
treatment, 


1V. DISCUSSION OF FINDINGS AND RECOMMENDATIONS 


A. Preemissince Raprarion Lever 0 Anaaine Passenarns Nb Curw 
Due +o Suipsent or Raptoactive Marerian in Canao Sraces 


Observation: 

The present standards permit: passengers of U.S. commercial air- 
erat to receive a maxiniuin radiation dose rate of 10 millirem per 
hour at the passenger compartinent floor level. ‘This standard was 
arrived at over twenty years ayo on the basis that it would be uolikely 
for any one individual of the overall U.S. population to make more 
than one or two flights per year. On this basis the 10 millirem pee 
hour was established more on its possible effect on photographic film 
which might be on the aireraft than its possible effect on peo rk 

‘The Loe considers that the 10 millirem per hous aionahle rate is 
too high and should be reduced. Tn caailelibing the new rate Ht must 
be assumed that a hirge and increasing segment of the population will 
be using commercial aircraft for public transportation and that a 
substantial number of them will be making numerous fights per year. 
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Consideration siast alsa be jcivell to airline stew aris antl stewardesses 
who are and vill continue mpcnebinge Htnhy hound por yet ian thes pete 
Kener compeurtinent of commercial wireralt. ‘Tests have showa that 
pilots and crew members normally stationed in the thy control 
forward aren are Hine hy less alleetedt by radiowetive materkal niowedl Ut 
the baggage compartinents wind this would be amply covered by any 
acceptable dose rate establi hed for the passenger compuretient, 

‘The panel cousideredt at length the aete rounation of the proper 
radiation dose rate for piosenpers wid fight crews. On one liana the 
panel agreed that 10 mnillivens per howe wits too high w level to be 
a ceptable llowever, on the other hand, ik was rec ognized that extub- 
lishing w level of 0.1 millivens per hour would etter tively preclude the 
shipment of vacouctive material by passenger niveraft. The panel 
considers, for reasons alisctins (elsewhere in this report, that there is 
an overall benetit. and requirement that radioactive material partient- 
larly for medical parpoes be permitted to be shipped by passenger 
viveralt and that there ts ne reasonable alternative method of shipping. 


Levommendation: 

With regard to the perusissible level of radiation the question of 
what is “as low as practicable” wats bestows db tuking into account the 
considerations peeviotialy «lisetions dl. Based on this review the panel 
considers that the appleable t ‘lations showkd be vevised to fant the 
radiation expostire bo apres LO patssenscers amd crew to b mallivent per 
hour at the Hoar level. Phas bint wits 9 lected on the following: bits 

1. Ht is in conformance with the concept of “as low ws pratetie able. 
If it is assumed Chat the nics titi anieune of Cine a passenger Or crew 
Mnember is subject to such radiation would be far 20 howe pet week 
for 50 weeks w year, then that peron woukl receive one rem per yeae 
on the lower extremitios. PF trans lated to the more evitical vital organs 
of the body this dose Would be in the order of 300 millivem: per 
year-—a figure wenerally accepted as being below that white fe sieht 
cause a detectable effect on the hanaen laxty. [tis also recognized that 
hot all passenger ater raft Hights carry radioactive material and even 
in those that do, very few of the passenger seats ave divcetly above 
the aren where radionctive nutes ind is stowed. 

2, One millirem per hour iste conformance with the eurrent Code of 
Federal Regulations (Pitle 10. Part 20, Atomic Baergy) (1oCF R20) 
Which detines permissible levels of radiation in unrestricted areas as: 

(v) Rasliation levels which, if an individual were continuously 
present in the aren, vould yesult in his receiving a dose in excess 
of two millirema in any one hour, or 

(Lb) Radiation levels which, if an individual were continuously 
present in the area, at dose in excess of 100 millirems in any seven 
consecutive days. 

This reyulation further defines a “Radiation Area” as any area, ac- 
cesible to personnel, in whieh there exists radiation, ortiuiating im 
whole or in part within licensed material, at such levels chat a muajor 
portion of the bedy could receive in any one hour a dase in excers 0 
5 millirems, or in any 5 consccutive days a dose in excess of 100 
vil bien. 
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3.1 is considered feasible and reasonable to apply this more restric- 
tive devel insofar as Che shipment of piddionet ive isotopes are concerned, 
The panel investigated the effect of vedueinge the ‘Transport Tides 
hecossary to achieve Chis level and even though inereased shielding 
would ba requived whieh in tir causes a weight increase and ulti- 
mately vesults in higher shipping costs, it is concluded that it can be 
done with a relatively small increase in cost to the ultimate consumer, 


RB. Receaaenon Moomre vein on Reaunariens ror tun Sumaent 
ew Rantosvecrve Marea ny Passexce- Caneyina Ameuver To Re. 
peer Exvostes ro Mesias oF din Ponce ann to Occurarional 
Workers 


Observation: 


As previously indicated, the levels of radiation exposure permitted 
by present regulations for the shipment of radioactive materials by 
passenger carrying aireraft ave based on very carly radiation protec- 
tion standards that have long since been outdated, They are insufli- 
ciently conservative in terms of present radiation protection standards, 
Furthermore, a vast amount of research data has accumulated over 
the past three decades which strongly sugyests that, contrary to early 
concepts, there is ne safe threshold radiation dose below which there 
is no consequential radiation dan : that the risk of radiation dam- 

such as cancer dduetion or gonetic malformations increases more 
ov Tess linearly with the accumulated population dose, ‘Today there 
are far more members of the public exposed to radiation from the 
shipment of radioactive material than when the present shipping 
regulations were established. This has come about because there has 
hoon an inerease by order of magnitude both in the number of pack- 
ages Of radioactive materiol shipped by passenyer aiveraft and in the 
Hutober of persons traveling: by passenaer aireratt. 

The present practices in the shipment of radioactive materials by 
Pussenzer careving alveraft permit passenger bo receive a Maxine 
exposure of about 10 millinem per howe ‘This is accomplished pei- 
marily by limiting ¢he Cransport index of any package to no more than 
10 (TT 10). by an upper limit of transport indices on any one pas- 
sxenger aiveraft of no move than 60 (total TL=50) and by requiring 
that there Le spacing of the pauckaswes tn the bagemge compartnent in 
accordance with minim separation distances listed ina table pub- 
lished in the shipping regulations. Va would be expected, however, this 
method of control his been less thon satisfactory because in the rush 
of Joading packages on aiveraft, too often little attention ia yiven to 
the spactaye and separation distances of packages of rudionetive mate. 
vials in the cargo holds. Phe panel believes Chat there is need both to 
reduce this dose rate of 10 millivem per hour te an airline passenger 
or member of the crew and to simplify Che required loading procedure 
by which this can he accomplished (i.e., eliminate the use < the table 


for spacing of the packages). 

The present regulations tend to limit occupational exposure to nir- 
line employees who load and unload the packages of radioactive mate- 
rials on aiveraft by setting an upper limit of 200 millirom per hour at 
the surfuce of the puckuye. The punel believes there is need to reduce 
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decrpational expesure received by the cargo hatling personuhel whe 
Joaed id aeafoaed Chess eulionuebicdes, “Chis cau be aceonptishedt by 
redueiiy Che asian pernittod star fiee dose ona paehiage of radio 
netive material, ‘Phe eXpoone male for stewards waned mtewardesses, on 
the average, is about the same as that-received by seme of the pims- 
sengers. The pilots and the other Hight crew inthe pilot's quarters ave 
suflicientlhy distant from the baggage compurtinents so Chat the eare 
contributes essentintly no radiation to these personnel, 


Recommendations: 


1. Ta order to reduce the maximus rite of maidiation exposure re- 
cvived by passengers and evew of passenger canny ing atreratt to ape 
proximately | millivem per hour the panel recommends the following: 

a. "The transport index (TE) limit of a package be vedueed 
from lto t. 

6. The transport indices permitted on a passenger carrying 
aircraft be reduced from 50, Phe panel considers a lnnit of ap- 
proxtimtely 10 be set, however if recommends that the DOT and 
AKC determine such level in order to mect the bo millirem per 
hour Linit Go passengers. 

e, ‘The radioactive packages of Category ULE * shoukd be placed 
on the floor of a bageage compartment of the aireraft: (ie, they 
should not be stacked). 

2. Tn order to reduce the occupational radiation exposure received 
by airline eniployees who handle the packages of radioactive material: 
the panel recommends that the present maximum dose ete limits of 
200 miilliren per hour at the surface of packages of Category TEE be 
reduced by 25% to 50%, The panel believes a maxiniian level between 
a dimit 50 and 100 millivei: per hour should be established. amd recon, 
mends that the DOT and AEC determine the lowest practicable lint 
within those limits. 


TABLE 1. — RADIOACTIVE MATERIAL CATEGORIES —DOSE RALe Limits 
fhe tama 


AD heme 
tustace of package 
(aarpert inden) 


Radioxctive White! 
Kadvoac: Vetlow tt weeesantwene eosaioneses 
Wadroactive —Yeliow tii! sepivequassne we 


' Requires wehicle placarding (This iby mandatory for aay Gavide class ii) (1)).289A) o« las ge Quantity package 
(173.3890), cegaidiess Of dose sate bevels) 


C. Repucina rim Risks or Raoierion Exvosune Ann ov 
JENVinon MENTAL CONTAMINATION 
Observations: 

Under present DOT and AEC regulations radioactive material may 
be transported by common carrier, including passenger aircraft, if 
the shipments conform to specific limitations as to type, and quantity 
of material, and to spocifically designed packages, 


*tee Table 1. 
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‘The types of package are spec ified in the DOT aad ABC regula- 
tions accordinge fa the types aad quantities of radioactive materials 
being shipped and the ce; of containment the packaging is de- 
sizned to provide auder normal and accident comditions ii transport. 

Radioactive materials are divided into two broad classes: (1) “Spe- 
cial forw” whieh is a massive, solid material, or material contined ima 
hizh integrity capsule of inert mus evial, and (2) “Normal form” 
which applies to all radioactive waterialy which are not “special 
form.” Normal form radioactive materials are classified into seven 
groups of radionuclides based pt imarily on rastiotosicity of the racdio- 
nuclides, Package limits for the seven transport groups and “special 
form” are shown in ‘Table 2 

Small quantities of yadioactive matorials, certain concentrations, 
small quantities of radioactive materials in marr fuctuved goods, and 
low specific activity materials ave exempt from specification packag- 
ing, marking and labeling. 


TABLE 2 —TRANSPORTATION OF RADIOACTIVE MATERIALS QUANTITY LIMITS AS RELATED TO PACKAGE 
RE QUIREMENTS 


Type A 
pakoge 
Transport group. Caamples (cuses) 


1: Pum, cies 

Hu Sem, Pom 

th, Ca, bate 

tv. cH Cu 

V Noble g>se8 

Vio Noble pa.09 “passed 

Vil Vistas asd 1 1m huemnaus pred 
Spec form: LM 108 taslivgiaphy, Pu be 


+A Large Quantity 1s dehaed as any Quanity ba eacess of 4 type 8 quaniay 


‘Type A quantities of radioactive mater ials must be shipped in pack- 
ayes, identified as Type A packaging, designed to prevent loss or dis- 
persal of the radioactive contents ‘nid retain shielding ellicieney ancl 
cilectiveness of other safety features ander normal conditions of 
tratisport, 

Quantities exceeding Type A quantities must be shipped in ‘Type 
B packaging. Type 1b packaging: mist be designed to withstand nor- 
mal transport conditions without loss of contents or shiekling: elli- 
ciency and to suffer no more than a sy cilied loss of contents or shield- 
ing efliciency if subjected toa specified sequence of accident damage 
test conditions, Large quantities, exceeding ‘Type 13 quantities, are 
hot permitted Co be shipped aboard passenger aivera ft. 

‘The panel notes that the risks of radiation exposure and its ciTcets 
and of environmental contamination to passengers and crew increase 
(1) with the quantities (curies) of rastionuclides shipped on passenger 
carrying aiveraft as specified in the shipping: ve gulations for the vari- 
ous “Transport Groups and (2) as the radioactive half life of the 
radionuclide increases from a few days or weeks to months or years. 


Pecommendation: 


Heeause of the desirability of reducing all radiation exposure to 
tho lowest practicable level and in consideration of the ex vancdinge 
number of air shipments of radiouctive packages, the panel recom 
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ments that Che shipping: regubat ions be weelitiod so that (1) the quan 
ities Gentes) Ob viactiouie fides of “Pransport Civen os b through EV ait 
including: Special Mornin be reduced by a factor of at least ten below 
the present hinits for Py pe A Packages and Type Bb Packages, and 
(2) the shipanent of qmitities in excess Of Exempt Quantities by pas- 
senger carrying aiveraft be prohibited if the raciouctive half life of 
the radionuclide is bet ween JO days and LU* years. 

The exclusion of shipments of hirge quantities of radiouctive mut- 
terials and especiatiy thone of longer half lives Crom shipaent by 
passenger carry ig aieralt would greatly reduce the risk of exposure 
to the more chingerous radionuclides su boas Se", Cs"), Rat", Pur 
and Pale, Ame! and Ane! ete. Abo, at would prohibit the shipment 
of neutron sources such as Ra Be, Pu-Be, CE, CR’, Cue Ch", 
where radiation rishs are greater than Chose from gains enittingy 
radionuclides and the problems of shichting and radiation monitoring 
can be somewhat dillicult. 

In the case of leakage of the radionuclide fron the shipping con- 
tuiner, the risk of seriously eontaninat ing the aiveraft and bagyage 
and of & leasing, signilicant quantities of airborne radioactive clust or 
fumes (to the passenger section of the wiveralt’ with consequential 
intern: cexposure of the passengers and crew would be reduced by an 
order of magnitude by vecoummendation (1) above and by many orders 
of tmayuitude by recommendation (2). (Phe upper hiuit of half-life 
Of 1 years is spe Hliesd jo order not to needle aaly restrict the ship- 
me oof natural thorn and of natural wedi andl, of course, of 
stable isotopes whose half tives approach intinity.) 


D. Mosxtromna Ranioacriye Scamsieerts 


Observution: 


Under current ABC and DOT regulations, there is no requirement 
for radionctive material to be monitored by instrumentation be atssure 
the package is complying with ractiation standards, fron the time the 
package leaves the facility in whic h the radioisotope was produced’ 
and packaged aatilit art ives in the hands of the addressee, the licensed 
user. In the interim peviod, it may have meved on a number of true hss 
and airplanes and have been loaded and unloaded by cargo handlers 
humerous times. Lt undoubtedly would have been stoved for varying 
ss iods of time in intevim cargo storage facilities as it pa-sed from one 
ceation to another. 1, the radioactive material has not been properly 
packaged, ov if for any reason, it began to leak, there would be no way 
of knowing this without some visible sige of the material coming from 
the package. Although the design of most packages Qeed to transport 
radionctive material goes through a review process by AEC and DoT, 


and sufficient absorbent to prevent leakage is required, there have been 
occasions when material did leak, the source was not properly shiehled 
or was transported ina position outside the shield, ith resultant viela- 
tions of radiation protection stanaarde. 

Concern for this problem, recently caused one airline—Delta—and 
ane local agency—Minneapolis-St. Paul Metropolitan Airports Com- 
mission—each to establish its own personal monitoring system for 
radioactive materi. | in transit, Delta Airline, as a result of two serious 
violationa in tho last thrce years in which material was not properly 
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packaged and as a consequence of a continuing series of minor inei 
(ents. is Crating caro handlers to use radiation montloring: equip- 
ment to verify Chat all packages ideutitied as carrying radioactive ma- 
tei Hibwet Federal regulations at the time of ace eptance by the airline, 
This invelves an extensive training progam to qualify Delta person- 
Heb in the nee and enve of (b+ sensitive Int rnments needed to accom- 
say this tisk. He raises a question us to the cast and duplication of ef- 
wt Pallother airtines subsequently follaw or ave nade to follow the 
sane practice. “Phe more serious question is whether ar not adequate 
trading can be provided and maintained forall the radiation monitors 
that will be required if si) vivtines adopt this monitoring procedure 
now being implemented by Deltn 
On April 25, 1974, the PAA published for comment in the Federal 
Register new regula ions. which would among other things. require 
airline companies te survey, by instrumentation. all rndionctive ma- 
terial at the Gime it is received frou the shipper to assure the radio- 
Achive measurements are net greater than what the shipper’s documents 


chit and ave within the DOT standards. Phe new regulations would 
alo require the airlines to survey passenger and cargo space wing 
% 


rocbowetive detection instruments fo assure compliance with Federal 
radiation stumdards, Phe panel his reviewed and taken inte account 
this proposed new regulation in the recommendations contained in Uhig 
report. 

Recently. the Minneanoalis St, Paul Metropolitan Airnorta Cora. 
mission (MAC). a local agency, assumed the responsibility for tie 
monitoring of the radioactive material coming through air ports with a 
its jurisdiction. whether incoming: or outgoing. Tn practice. the MAC 
is pequanine the carrier todo the actual moniter ings, One contral moni- 
toring station prestauably could service all vivlines within the Minne- 
apelin st. Paul Pnternational Airport, This would seen preferable to 
having each aivline maintaining redundant capability at each airport. 
Ilowever, having local agencies assume the responsibility would not 
appear to be the most desirable approach unless it is done in conform- 
ity with national or international rales and regulations. 

While the panel considers the action taken by Delta and MAC to be 
proper and timely, the panel has concer that if each local goverment 
ov airline were to set up a monitoring system. the multiplicity of rules 
and regulations and standards, which might eventually develop in 
diferent rections of the United States, would cause confusion and un- 
necessarily hinder the interstate transportation of radioactive mate- 
viel, What is needed is an eifective and standardized Federal program 
of enforceable regulations, 

Li commendationa: 


To prevent the mulitiplicity of State and local regulations and the 
potential for varying standards as well as possible conflicting regula- 
tions, the Federal Government should assume the overall responsibil- 
ity for establishing and enfoveing the regulations incident to the trans- 
port of radiouctive material on a preemptive basis, No local, State, or 
independent agency should be permitted to establish regulationa which 
are not in conformance with these Federal regulations. A Federal 
agency (some branch of the DOT such as FAA, for example, or the 
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AKC) should he given the specific responsibility to monitor radio. 
live packages and cortify them: prior to being delivered to the cartier. 

This funetion by the Federal Government would be similar to that 
function performed by the Pood and Drug Adiiinistration in certify: 
ing Federal standards on meat and other food products coquiring a 
Federal inspection. The panel recognizes that implementation of this 
recommendation will entail careful study and could require the ackdi- 
tiow of a large number of Federal eaployees. Llowever, the panel also 
recognizes that there ave a limited number of facilities that produe 
and ship radiouctive isotopes. There is alse a rather lianited number 
of airports that receive these packuges of radioactive ninterial for 
Bhipient. 

Initially, this program of Federal movitoring ean be iinplemented 
hy identifying the major airports through which the majority of 
radioactive material pass from the shipper to the air carrier, Hasel 
pon experience obtained and the continued growth of radioactive 
material shipments the Federal monitoring service could be expanded 
and eventually encompass ground transportation as well to the extent 
that no package carrying radioactive material other than exempted 
quantities, will he transported by common carrier without a Ked al 
certification that it has heen inspected and meets applicable standards 
for the health and safety of the public 

Tn addition to inspecting: and certifying the individual packages, 
the Federal monitors should. by spot inspections, verify that the pack- 
ayes ave being loaded aboarad sadivhaad aiveraft in accordance with 
preseribed rules and regulations to assnre iininiiin rail ion ex posnre 
fo passengers and crew. ATL airport cargo ground storage space shieveabel 
have installed seme gross (high level) iostramentation that would 
alert cargo handling personnel if radioactive material not properly 
ident ified is in the aves, 

As the standards for transporting radioactive material become more 
restrictive, it is important that somo means be developed to cletect 
attempts to cireumvent the regulations by disguising the packaye ov 
not properly identifying them ws containing radiouective material, 
Surveillance of cargo storage and cargo loading areas with detecting 
instruments should also be the responsibility of the Federal moniter. 
ing avent, at the airport. The administration and operating cost of the 
monitoring service coukd be paid for by the individual shippers and 
the transportation industry, either through a fee based upon the num- 
ber of packages certified for transportation and/or tho licensing feo 
of tho common carrier or shipper. 


BE. ‘Teansvorrvrion ov Piruronius py Atmenare 


Observation: 

Under present AKC regvlations, plutonium in quantities greater 
than YO prams may not be shipped on passenger atrera ft . Chis isa 
special limitation placed upon plutonium because the ARC properly 
is concerned that it not be diverted for illegal - poss. When a wave 
of airline “highjacking” occurred in the early 1970's, the AKC heeune 
concerned that ono of the highjacked planes might have platonium 
aboard and the highjackers knowingly or unknowingly transport this 
material out of the country, 


Vhute Ht. ie tee tee Deetnnee pps lie neh tr explosives, « mn he 
. whl ae en | 1 


haneerens , . - 

cemu pe pr — Wealthy in that it is wn alyolun cunitdinee ecncdies 
| teks sas mnetive BATE life nod if int “eve Ho tn emall 
‘in sedans in eon ie serious hare. Therefore. in wellition 
that it he te " ae from parssible diver jon, it is iportant 
nel sa foty pa ‘ . nha NOUS Hot FO Constitute a risk to the health 
rinke ninsihes ho thes ane AU the other actinide rneionnue likes: present 
Pct state ae ~ . whew faken into the heady, se preeau 
mn Pane, Nag Ps wo? mas pt reat le applied abw to Pu 


iycht wat s ! ated teenie tactorm operatio nh the 
1. afew slightly eur hed 
; Fu y ina 

t in operation in th 


eset 4 cone mae Plitoninn asa byproduct, When the fuel 
feck, Reteohetn oo é w plutonions is separated from the rani 
e © Platonian has hee ivili 

hat scarier fate has heen se arated from civilian nu- 

appalled ements tn the United States to late. so the prob- 

decd Pag Hye ee currently is not aa Pressing as it ia 

tess Oo herone inthe future. As 4 " rhe " 

late opevation ice sau mnet Smore nuclear power plints come 
“fstinates aver 100 larger plants will be 


in Opevati i Ue 
peration in the Tuited States reprocessing srr ga will be 


wort: from re “ . 

wles ta the bea ertanyes plants to fabrication facilities and else- 

particnhardy j te ear industry. The strict eoutvel 07 this material 

attention and pobre * iI be whwjor problem that requires eave ful 

Sine keeoecs, a «@ tihdeeosed in the panels next report, Tn the mean- 

Phitoniune ae i, b dota ey: that oven the relatively anal amonnts of 

 Sappaiveey f ys other actinide radionuclides in the civilian market not 
“1 fo constitute an unre Pars 
: nrease . : 

tothe public, nable health and safety throat 

Recomm ndation 4 


Ti edd thom te co re 
fotl 
© reevaluation of m IX AinOUnts permitted hy 


resuhation for A ane 1 
MME TS Cy pe pacha 
her pe sede pachages, wand the reovalunti 
, } Vf exe pt AMOUNTS As PecoMMeEnded elwwhere in thi ar 
PAnct recommends that the AEC aud DOT prohibit tl a abe 
alr—air cargo as well A iM Mbit the shipment by 
P ’ aS PIsenyer aireru ft- 
a —of other than exe 
. pac $Of plutonium wand other ‘Transport Group I poe ; ‘I mn 
artes i 3 “+ 7. 
si ge 9 ag Manele that the nir shipment is taeniaes fk t ng 
P Of the Nation. The dange “patho tage 
vit) tion, anger of an niveraft wecide 
ne oe weetdent and res 
Cc by psoas from plutonium. other actinide Phar yor 
: tty hiaterinl is Sulliciont) f : wi nt 
: ‘ ‘ Y eVave 08 to ware; , 
st oo to “plese aud water transportation rn 
© panel recognizes that s iti 
: L$ such a prohibit ri i 
hen the tee meena iD Ntion will cause an ineres 
that Pr - hy i will be in transit and that ground mt 
oe pments o hazardous nutorials constitute Ropar te risk 
yf poke 1 og ry these risks are not as grave ag thase ine ven 
‘ ~urre 
pollen “se In & future report, the panel will be prepared ie ve 
oe " ovements in the control and administration of er, we 
I or radioactive materials including plutonium and. athe 
wr 


} 
Transport Gre ; 

ans up T material from bot 
Gadk eit view point. ha safeguards as woll as health 


In 
B. bevotecetive Meret ah Pen vetst Disten Ghetliw asd Adesso vt, 


Observation: 
fh accordance with their menormocdui: of unlertanelinge and theiv 
respective regulations, (he VEC reviews and boaes approvals for the 
thesis of packages voc ia shipping significant amounts of rucdie 
welive naterial ineloding fissile materials whieh ave authorized by 
DOT regulations for oe by shippers. However, contain Type ean. 
tainers and fissile material “Speetication Containers” are wutherized 
for shippers use even though they have not heen reviewed and ape 
proved by the ARC, he, they have received what is referred to fis a 
‘wrand father exemption”. These include certain containers authorized 
by special DOT mits issned prior to July, 1075. Dn addition. prior 
10 1969 when DOT published the standards for the Type 1s coutamers 
any containers were bn use tvler aso culled Specitication 5 whieh 
permitted the use of metaleneased lead or uranium metal shielded 
ane” DOT vegulitions peruit- 


containers. Under a “seandfather el 
” containers used prior toe 1G, if 


ted continued use of these “Spee fh 
the material is in special form and not more than 300 Curios, 

The 1971 Delta aivcraft incident invelved one of the special perniit 
packages in existence prior to July, 1973 and thus was not of the type 
roynired to be approved by the AEC. Also the container involved in 
the July 1974 Delta aiveraft ineilent in whieh the brid souree was 
not properly contained was a DOT Spec 55 container, ‘Type C10, not 
reviewed and approved by the ARC, 


Recommendation: 

The pane) recommends that all special permite and “Spee 55" con- 
tainers that otherwise would be subject te EC review and approval 
prior to use should be canceled aud the oof these containers for 
transporting radioactive material in interstate commerce should be 
prohibited until such time as the AERC has reviewed and approved 


their use. 


VI. SUMMARY OF MAJOR CONCLUSIONS AND 
RECOMMENDATIONS 


1. The maximum permissible level of rodiation exposure for persons 
on possenger aircraft due to shipment of radioactive mate at loved 
aboard the airevafl should be one millivcin per hour as measured any- 
where within the pussenger and crew compartine ute, 

2. Present muaxtiinn levels of radiation permitted for radioactive 
material in transit abowrd passenger aiveraft should be lowered, The 
maximum permissible Transport Index of 10 (10 millivem per hour at 
3 feet) should be lowered to a ‘Transport Tndex of one (1 millirem 
per hour at 3 foct) and the maximum permissible level of 200 millirem 
per hour at the package surface should be lowered by a factor of 14 ta 
14 (50 to 100 willirem per hour). ‘Total maxinwin permissible quan- 
tities of ¢ ‘es of radionuclides per packaye should be lowered by a 
factor of at jeaxt 10 bolow present limita. 


_ 3 Shipment by Peesscnger carvving airerna 
Hexeess Of exenipt quantities send Iw 
life of the valine Hike ts het Ween 
Hol apply to radioactive de 
{enigers, Oopf., pone chukers, 

4. Tho shipment by esenger and non-passenger aiveraft of rh 
fontm and other Transport oup FE enteyory material in ¢ a of 
exempt quantities should be prohibited unless the uir shipme: it i re 
quived for national security reasons, 2 lig iogay 
Pista ra at or penn sued by DOT for shipping coutainers 

)eeotetive material based apen “grandfather clauses” shoukl he 
revaked pomding revicw and approval by AEC 

6. The use of radium, accelerator Produets and certain other nat 
u ly CecHreiige radioisotopes presently not being veyulated by the 
A rE shewid be browse under AEC regulation, p } 

r Packages containiny vadion five materiad for air shipment should 
he monitored Stibsequent to leavinge the supplier and prior to Iwing 
Jowell abou the aircraft to assure compliance with applicable ey 
eral regulations. ‘This responsibility. should: be assizned toa siugle 
Federal regulatory wzeney responsible for enforcement of the regula 
Hons and not upon the airline carrying the cargo. The respousill 
Federal agenev should ho he responsible for periodic inspe ey 
assure all regulations pertain to wir transportation of radiouctive 

f ; Iie cnage enneption! ; ' 

Phe panel believes that with the ex: ception of No. Gahay 
Tequire congressional action spocitionthy ' 
Bucrgy Act Of 1051 -al of the above Peconmiendations can be adeptead 
through Adiministentive ic tion as they would be wi 8 OX ist ing Me) tu 
tory author HV. Recommendation No. 7 ubove, if alopted wank? in. 
pease situificantly the present level of monitoring and enforcing 
Federal regulations, Womieht be more appropriate if this were aecons 


plished Ly legislative maintate rather than being lef / ini 
five determination, = ve = 


ft of vadiouctive material 
prohibited if radionctive half 
\ Mays and 10° yours, This would 
Viees implanted in the human bodies of 


e. Which will 
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VIE. ADDITIONAL RECOMMENDATIONS 


1. Tt is apparent that in some degree the heavy 
Passenger wireraft: for transporting radioisotopes for medical pur- 
poses is beeause of convenience rather than hecessity, Even 
the need to transport short halflife isotopes without delay, the use of 

ul transportation could be more eMectively wsed particularly for 

Nively short haul distances, The panel recommends that shippers 


dependence on 


recognizing 


6 adionctive isotopes make a xreater effort to de 
transportation wherever possible, 

2. Recognizing the neod to continne the competitive nature of the 
Production and sale of radiopharmaceuticals, the panel recommends 
that users such as hospitals and doctors, attempt to purchase their 
Short half-life radioisotopes from the closes supplier, This would 
hot only reduce the number of air 8 meats but would significantly 


sere the ; , ; : 
patty © Amount in curies of radiouctive shipments by passe ager 


velop and use land 
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A Dnformation provided te the fumed didicates Chat the current 
fitactice in the medial profession is to have the Mo” penerators avail. 
able at the hospital begining on each Mondsy mornings for tse 
through the following Vriday. This provides tho siust effective use 
in the hospital because of the short half-life feature of the isotope. 
Because of this, mest radiophariincentionl producers nianiueaetare 
their product on Thursday or Briday and ship lato Friday or Satar- 
day. Tu order to insure that the ordered quantity (in curies) is avail- 
able on Monday morning, a suflicient excess atuantity io cCompetsate 
for the smount lost by radioactive decay must be produced and 
shipped. i some cases the hospital will request suflicient quantities 
of the radivisolope in erder to have a full supply available on Friday 
rather chan Monday. Phe panel was told, for « Sataple, that in order 
to insure that the hospital i SOO millicuries of Mo" at the hespital 
on Friday morning, the producer ships approximately 2,500 millicuries 
on the previous Priday or Saturday. "Phe panel considers that by 
properly revised seleduling the quantities (in cuies) of radioisotopes 
shipped by passenger ateraft can be veduced. he panel saw little 
evidence of any effort on the part of the producers or users to do 
this. 

4. The panel noted that in the packaging of liquid radioisotopes 
for shipment ¢here is no requinement to place the bottle in a sealed 
plastic bag before insertion into the shielded container. This is an 
Inexpensive step penerally followed throughout the aueloar industry 
today and should be incorporated into the packaging requirements, 

B. As an added precaution against pross mishaps or illegal ship- 
ments Of radionctive material, the panel recommends the: installa 
tion of High-level radiation mouitoes in eure handling: spaces nad 
perhaps ather nreas of major airports. Such a devies would have 
Dmedintely detected the recent incident involving the air shipment 
Of an unshichded industrial isotope. : 

6. ‘The panel considers that the airline dould voluntarily asunie a 
more active role in monitoring their operation with vegard to shipping 
radioactive materiel There appears to he a general fecling, among 
the airline companies that the responsibility for safe shipment of 
radiouctive material vests «gi the shipper and the Federn! Govern- 
ment, Although the panel is not recommending the AEC lieensing of 
air carriers, it docs feol that the aiclines can and should take a move 
active vole. Tt would not be unreasonable to expect cach airline to hire 
one or two persons trained and qualified in health vhysies to provide 
airline management with some surveillance capability. Such eapabil. 
ity would provide the airline with some assurance that required 
procedures avo being followed within their own operations. 3 ) 

7. Until and unless carriers become licensed to handle radioactive 
material, shinpers must he held responsible for safe si tipment of such 
material upeil it reaches its destination. The panel is of the opinion 
that some shippers of radioisotopes to a large dearee consider the? + 
responsibility complete once they have packaged their product in 
accordance with the requirements and have turned it over to the 
carrier, even though he is not trained in the proper control of radio- 
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active material, Although unsubstantiated, it wag reported to the 
panel that some shippers are aware nnd condone legal practices 
followed by some land carviers once their shipments have been turned 
over to that carrier. However, the panel did observe one manufacturer 
who aggressively supervised all phases of the transportation cycle 
until the product was in the hands of the lieensed user, ‘The panel was 
wnable to find any evidence where the Federal Government (AEC) 
inspected or regulated the operation of land carriers who transport 
radioisotopes from the shipper to the airports for air shipment. The 
pancl recommends that this situation be corrected; that the enforce- 
ment of the shipper's license to handle racdionctive material be ex- 
tended to cover all truck or auto movement of the radioactive mate- 
rial until it is received by another licensed netivity. 

8. ‘The requirement exists that pilots be advised in writing of the 
presence of radioactive shipments on their flights, The panel notes 
that this requirement is not consistently being followed in that cargo 
manifests do not always show the existence of such shipments. The 
panel recommends that airlines review their current procedures to 
ensure compliance with this requirement, 

9. The panel recommends that airline passengers, if they ask, be told 


Hany ord or not radioactive matevial is being Carried on their particu- 


Jar Myht. [f, because of this, they chose not to fly on that fight, the 
choice is theirs. The panel does not consider that the airlines should, 
under such circumstances, be required to provide the passenger with 
so-called “bumping rights.” 

10, Although no requirement exists, the panel considers it prudent 
that a filin badge or ‘TLD be installed on selected aircraft, passenger 
and cargo. This monitor could be installed in an inconspicuous loca- 
tion in the passen,er area and be read each thirty days. A monitor 
should also be placed in an appropriate location in the cargo handling 
spaces of major airports whoee radioactive material is stored. The 
individual airlines Fas} conduct this surveillance and report their 
results tothe FAA, 
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List of individuals with whom the Panel conferred in connection 
with the problems discussed in this report. 

Dr. Calvin Brantly, Chaieman, ATF Tsotope Cominittee, 

Capt. Willian IL Breiner, Duke University Medical Center (So- 
ciety of Nuclear Medicine-Transportation Committee). 

Dr. Jerry Bruno, E.R. Squibb & Sons, Ine. 


Mr. William J. Wurns, Director of Muzardous Materials, Depart- 
ment of Transportation. 
Dr. Barry Commoner, Director, Counter for Biology, of National 
Systems, Washington University. 
Mr. John F. Derr, Products and Systems Development, Director, 
E.R. Squibb & Sons, Tne. 
Mr. Sam Edlow, Edlow International Associates, 
Dr. Meril Eisenbud, NYU Environmental Health Laboratory. 
Mr. —_ A. Fervavese, Chief, Plight Operations Div ision, Flight 
Standards Service, Pedeval Aviation Administ ration, 
' Me. Ken George, Seaior Mescarch Scieutiat, BR. Squibb & Sons, 
me, 
_ Mrs. Margnret Glos, Pxecutive Divector, Society of Nuclear Medi- 
cine, 
Mr. Kenneth J. Green. A/anager, Radiopharmaceutical Distribu- 
tion, Mallinerodt Nuclear Corp, 


Mr. Al Grella, Oflice of Hazardous Materials, U.S. Department of 
Transportation, 

Mr. Saul Harvis, Chief, Radiation Bureau, Department of Health, 
New York City. 

Mr. Dean B. Molygaf, Afanager, Nucleonics Business, E. R. Squibb 
& Sons, Ine. 

Miss Pat Kennedy, Aviution Consumer Action Project. 

Mr. Peter M. Kirby, Director, Foderal Legislation, Air Transport 
Association of America. * 

Mr. Clifford J. Konnorth, Chie/, Health Physics, E. R. Squibb & 
Sons, Ine. 

Mr. Sain Langford, Aviation Safety, Federal Aviation Adminis- 
tration, 

Gerald M. Mayo, Esq., Legal Division, Delta Air Lines, Ine. 

Dr. Gerald McDénald, Good Samaritan Hospital in California, 

Mr. James J. McGovern, Superintendent, Nuclear Operations, E.R. 
Squibb & Sona, lic, 
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Mr. Robert BL Minogue, Deputy Di clor, Divectorate of Regula- 
tory Standards, Atomie Energy Commission, 


Mascara OYNeill, besa, Attonwy, Air ‘Transport Associatlih of 
America, 


_ Mr. Mavold T. Raven, Uranaportation Manager, FE. R. Squibb & 
Sons, Ine. , : 


Mr. Harry Richardson, Prexidenut, NST, Baton Rouge, La. 


Mr. Willi Robb, Quality Assurance Kadiopharmaceuticals, Mal- 
linevoudt Nuclear Corp. 


Dr. William Rowe, Environmental Protection Administracion. 
Mr. Don Soldan, Radiation Sa fety, Mallinerodt Nucleay Corp. 
J. G. Speth, Esy., Natural Resources Defense Council, Inc. 

Dr. Arthur ‘Tamplin, National Resources Defense Council, Tuc. 
Dr. Robert Zimmerman, Consultant to Delta Airlines, 


APPENDIX B 


Junr Comaerren ON Avoute Exeuay, 
Uniren Sevres Conxcurss, 
Washington, D.U., May 30,1974, 
Mr. Joun T. Conway, 
Executive Assistant to the Chairman of the Board, Consolidated 
Ldison Co, of Vem York, VY. 

Dean Joun: We want to thank you and your colleagues for taking 
on the diflicult task of looking into the problens of transporting 
nuclear material to assure that it is properly safeguarded and that 
adequate safety and security precautions are taken, 

The Joint Conunittee looks forward to the results of your delibera- 
tions. We are particularly anxious to know if any changes in present 
activities are needed at the present tine, Accordingly, it would be ape 

wechited Ff you would concentrate your efforts on determining what, 
If unything, is now being done incorrectly. We would also sugsest (hat 
you Inform: the committee of impending problems vou foresee in the 
future as our nuclear activities increase in order that they may be given 
ullention inthe future. 

lu order for your work to he of geveutest value to the committer, it 
woukl be appreciated if results of your deliberations were made avail- 
able in about two or three months. We then could, if deenwal HECENSALY, 
take any leyislative action that is vequired in the present congressional 
session, Also, since the handling ail transportation of nuclear weap- 
ons is significantly different from the procedures for other types of 
nuclear material, it would appear appropriate that you exchide the 
handling and transportation ht weapons from the scope of your study. 
However, you are authorized to review the transportation and han- 
dling of nuclear weapons to whatever extent you believe necessary or 
helpful in arriving at your recommendations, : 

Sincerely, 
Metvin Puce, Cheirman, 
Joun O. Pastoar, Vice Chai: man. 
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GLOSSARY 


Absorded dose. When sonizing radiation jusses through matter, some of its 
energy is imparted (o the matter. The awount absorbed per unit nass of irradi- 
ated material ix culled the absorbed tose. and is measured in rema and rade. 

Avtinide scries. The series of elements beginning with actinium, Fiement No. 80, 
and continuing through lawrencing, Element No. 103, which together oceupy 
one position in the Periadic Table, The series includes urimiun, Element 
No. 2 aud all the man-made transurauic elements. The group is also referred 
te us the “Actinides”. 

Alpha particle, A positively charged particle emitted by certain radioactive ma- 
terials. [t ix made up of two neutrons and two protons bound together, hence 
is Identicul with the nucleus of @ helium atom. It is rhe leust penetrating of 
the three coaimon types of radiation ‘nipha, beta, gamuim) emitted Ly radio 
active waterial, being stopped bs 2 sheet of paper. [t is not dangerous to 
plants, animals or map uniess the alpba-emitting substance has entered the 
body. 

Beto particle. An elementary particle emitted from a nuc'ens during radioac- 
tive decay, with a single electrical charge ond a mass equal to 4ag7 that ota 
proton. . negarively churged beta particle ls identical to an electron. A posi- 
tively charged beta purticle is culled u powitron. 

Curie. The basic unit to describe the intensity of radioactivity in a sample of 
material ‘The curie ix equal to 37 Lillion disintegrations per second, which 
ix approximately rhe rute of decay of 1 gram of radium. A curte is also a quan 
tity of any nuclide having 1 curie of radivactirity. 

Gamma raya. High-energy short-wavelength electromagnetic radiation. Gamma 
radiation frequentiy accompanies alpha and beta emissions and always accou* 
panies fission. Gamms rays are very penetrating and are best stopped or 
shielded uguinst by deure muterials. such as lead or depleted uruniam. Camma 
ruys are essentially similar to X rays, but are usually wore energetic, and are 
nuclear in origin. 

Genetic effects of radiation. Radiation effects that: n be transferred from par- 
ent to offspring. Any radiation-caused changes he genetic material of sex 
cells. 

Jeotope. One of two or more atoms with the same atomic number (the same 
chemical element) but with different arowic weights. An equitalent statement 
ia that the ouciet of tsotopes bare the same oumber of protons bat different 
numbers of neutrons. Thus, “C, %C. and “.C are isotopes of the element 
carbon, the subscripts denoting their common atomic numbers, the super 
scrip denoting the differing mass numbers. or approximate atomic weights. 
Isotopes usnally have very nearly the same chemical properties, bat somewhat 
different physical properties. 

Laotopic enrichment. A process hy which the relative abnndances of the Isotapes 
of a given element are altered, thus preducing a form of the element which 
has been enriched in one particular isotope Example: eortchiug natural 
uranium in the uranium-225 isotope. 

Marimum loading. The maximum number of packages of railionctive material 
that can be t(runxperted in a cargo comwpartmenc of an uircratt, in terms of 
the total of the transport indexes on those packages. 


Millicurte (see curie). ooo of @ curie. 
Millirem (see rem). Yooo of a rem. 
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Nentronm, An uncharged elementary Particle with a mass slichtir greater than 
thac of the proton, and found in the nucleus of every atom beuvier than hyde. 
gen, A free neutron is unstable and decays with @ balf-life of abuut 1S winntes 
into an electron, proton. and neutrina, 

Radintion. The projmtgation of energy through matter or space in the forms 
ot waves and fast-moving particles 

Radioactive labels. Labels beuring the aviqne trefoil rndiativa warning symbols 
Which ure reyuired to be Placed on two opposite sides of enh package of 
radioactive material. Each radivactive Libel shows the contents, the amennt 
vt rndiouctivity in curies, aod on radivactive yellow-I1 and rudiuartive yelluw< 
JIL labels. the unable of (runsport indexes. Labels ure divided into: 

(1) rudiowctive white-I label—for euch paiekage Qot exsevediag O35 milll- 
rem per hewe at ans point on the external surface uf the puckage, oot 
authorized for Fissile Cliss II puckages ; 

(2) radioactive yellow-[I label—ftor each Packawe exceeding limits of 
radioactive white-1 label, but uut eXceediug 10 millirews per bour at sur- 
face aud nee exceeding TL of 0.3; and 

(3) radiouctive rellow-LIL label—for each package eXceeding limits of 
Padioactive vellow-IL label, each Fissile Cluss UI DPackuse. ench large 
quantity packaze, and each packaye being transported under 4 DoT peemir. 

Half-life. Tiuve required tor a radionnclide to lose 50 Dercveut of its actiricy 
by decay. Rach eudiunuclide bas a uuique Lulf-life. 

Radivmuctide. Au unstable isotope of an element that decays or disintegrates 
<jentaneously, emitting junizing radiation. 

Rem (Acronym for roeatzen equivalent man.) The anit of dose of any tonizing 
tudiution which produces the same biviogicul effect us a unit ot absorbed 
dose of oniinary X-rays. 

Roentgen (Abbreviation rt) A unit of expoxnre to fonizing radiation. It is that 
amount of gamma or X-rave required to produce ionx currying 1 electrostaric 
anit of electrical charge (either Positive or negutire) io 1 cubic centimeter of 
(ry air under standurd conditions. 

Sevaration distances, The distance between the Passenger side of the flone or 
partition of the passencer compartment and the nearest Surface of a package 
of radionctive materiat stowed in the cargo compartment. 

Samutic effects of radiation. Effects of radiation limited to the exposed individual, 
as distinguished from genetic effects. 

Spacina-ant. A conti.ruration for loading packazes of radinactire materials in the 
cargo compurtiment of an aircraft which ‘ilows an aircraft to carry several 
Sronps of packages simulraneousiy; the spacing-out configuration limits the 
nutober of packages in euch group and specities minimum separation distances 
and distsaces between groups of packages. 

TLD. Thermoluminescent dosimeter. 

Transmiasion factor. The fraction of radiation passing throngh the aircraft 
structures between the raaiation source and the dose point of interest. 

Transport ind. 2 (TI). The number placed on the labei of a Package of radio- 
active material to dexignate the degree of control to he exercised br the carrier 
during transportation. The transport index is equai to the larger of he 
following: 

the highest radiation dose rate. in millirem per hour at three feet from any 

accessible external <urface of the package: or fur fismile material packages, 

the number “0 divided hy the number of similar packages which may be 
transported tugether under AEC rules, 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY _ 
WASHINGTON, D.C. 20460 


& MAY 1975 


Mr. Lee V. Gossick 

Executive Director for Tperations 
Nuclear Regulatory Commission 
Washington, D.C. 20555 


Dear Mr. Gossick: 


The purpose of my letter is to express our concern regarding the 
shipment of plutonium and possibly other special nuclear materials 
by commercial aircraft. In recent weeks there has been much publicity 
concerning the safety of such shipments, especially with regard to the 
use of airports located in major urban centers such as New York City. 
Since an aircraft accident involving plutonium could potentially lead to 
serious environmental and public health effects, we believe that steps 
should be taken to assure protection of the public health and the environ=- 
ment in conducting these shipping activities. 


We are famiiiar with the exemplary safety record for radioactive 
materials shipments, the general philosophy of providing protection 
in transit through the use of specifically designed shipping containers, 
and the widely accepted tests to which these containers are subjected 
prior to licensing. To our knowledge, however, there exists no specific 
assessment of the risk involved in transporting plutonium, or for that 
matter, other radioactive materials routinely in air commerce. Thus, 
we are unable to make judgments regarding the relative risks of this 
transportation. Probably the most immediate problem lies in estimating 
the potential consequences of an aircraft accident occurring in a major 
metropolitan area, such as the New York City area. 


We believe that before t's commercial air transportation of plutonium 
becomes widespread, it wou'a be prudent from a public health stand- 
point for NRC to examine th risk involved in such transportation in detail. 
EPA is currently investigating the problem of plutonium contamination of 
the environment. This program is being coordinated with other agencies 
through an interagency liaison committee, on which the NRC is represented 
by Dr. Roger Mattson of the Office of Standards Development. We suggest 
that a risk assessment effort in this area could be coordinated through 
this committee. 
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Further, there has been some inquiry to EPA pertaining to the 
need for an environmental impact statement for this problem area. 
We note from your letter of April 3, 1975, to the Joint Committee 
on Atomic Energy that an environmental impact statement will be 
prepared in connection with the planned rulemaking proceedings 
regarding this issue. Perhaps the interagency committee might 
also be of assistance in focusing on the scope of such a statement. 


We would be most happy to discuss this issue with you at your 
convenience. ’ 


Sincerely yours, 


Xe ee ae 


W. D. Rowe, Ph.D. 
Deputy Assistant Administrator 
for Radiation Programs (AW-558) 


cc: Dr. Mattson 
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Policy Statement Ecological Background 


USAF NUCLEAR SAFETY is published to Ecological Survey 
assist Commanders, Nuclear Safety Officers, 
Flight Surgeons, Security Police personnel, 
and others having nuciear safety responsi- 
cilities in establishing and implementing an 
aggressive, effectiv> Nuclear Safety Program. Danish Health Physicists’ Activities 


Radio-Ecological Investigations 


The contents of this publication are infor- s 
national and not to be construed as directive Ice Operations 
“éntten perr -ion must be obtasned before 
naterial it @ republished by other than i} Investigations 
Departinen! of Defense organizations. 


8 TENT 
2 Se x ra Piette BOM ad errors ee tog 


Contribution of articles, photographs, and Removal of Debris from Thule 

"us of interest is encouraged. The Editor 

‘serves the right to make any editorial 
> iN manuscripts which he believes will 

ve the material without altering the 


ndedt meaning. EPILOGUE—From the Danish Poii.t of View 


North Star Bay Oceanography 


«t communication is autha: with 
itor, USAF NUCLEAR SAFETY, Direc 
Nucear Satety (AFINST), Kirtland 

1, 87117. 


EPILOGUE—From the American Point of View 
dit 
telurdit C 


a ee me oe 


lee 2 REGS 1 ae 


REMOVAL OF DEBR 


COL LEONARD J. OTTEN, JR. — 
Director of Special Weapons; SAAMA 
Kelly AFS, Texas — wen 
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Ww ITH the completion of on-site evaluation and re- 
covery operations by the Strategic Air Command 
SAC), effort was directed toward the problem of dealing 
vith the contaminated waste. During recovery opera- 
tions, 217 various sized containers of aircraft residue 
iid sixty-seven 25,000-gallon tanks of contaminated 
siow and ice from the site were collected. In addition, 
there were four 25,000-gallon containers filled with such 
tems as tires, clothing, tools, pl, « 2d, and parachutes. 
Transportation requirements 1 a removal opera- 
ion of this size created a problem of great magnitude 
t was decided to turn the job over to the Air Force 
Logistics Command (AFLC). Within the command the 
ask was assigned to the Directorate of Special Weapons 
cated at the San Antonio Air Matericl Area (hereafter 
vferred to as SAAMA), Kelly AFB, Texas. Lt Col 
“ernon E. Carkin, Chief of the Production Management 
nd Technical Services Division, served as Project 
‘Mficer. 

To gather all necessary information, a meeting was 
eld at SAC Headquarters on 8 April with personnel 
‘ho had recently returned from Thule Air Base follow 

< recovery operations. The main questions concerned 

© amount of waste requiring disposal and its degree 
contamination. These questions were directed to the 

il engineers and health physicists. 

The SAC Civil Engineers estimated that te 67 

roleum, oil and lubricant (POL) tanks were 85% full, 

h approximately 4,500 gallons of melted snow and 

tmecach tank. They recommended a filtration process 

ined to decontaminate the liquids. This would allow 
effluent to be discharged into the bay and would 
minate the necessity of transporting the liquids to 
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the United States for disposal. However, the health 
physicists did not fully agree with this concep! due to 
the high degree of purification required to meet inter- 
national drinking water standards. 

Returning to SAAMA, another nteeting was called 
with personnel from the Atomic Energy Commission, 
Acrospace Defense Command, and AFLC, who had been 
at the site. Many ideas and suggestions concerning the 
handling, storage, and transportation of the radioactive 
materials resulted from the conference. To insure 
thorough evaluation and consideration of each sug- 
gested plan, a formal staff study was prepared Many 
aspects including international opinion, feasibility, cli- 
matic and geographic conditions were considered in 
the study. 

Three alternatives were proposed. A brief summary 
of the plans follows: 

One plan was to ship all of the 25,000-,allon tanks 
and smaller containers, filled with contaminated waste, 
to the United States for disposal. Hlowever, the disad- 
vantages of this plan were far greater than the ad- 
vantages, with such problems as the requirement for 
extensive cradling supports from the tank farm to the 
ship, and also aboard ship. Another hazard was the 
tilted entry of partially filled tanks into the ship. These 
procedures could prove to be extremely dangerous. 

The second plan provided for handling the radio 
active waste by filtration and dilution. The frozen waste 
wus to be melted in the POL tanks. The “clear” liquid 
between the scum and sludve layers would be pumped 
through a five-micron filter, followed by three one- 
micron filters placed parallel and leading to ah ding 
tank, Again, the disadvantages proved too great. The 


TANK FARM. Pump-transter crews prepered to ovmp meited snow 
woter from the large 25,000-gelion tank to amell containers [0 feali- 
tate shipping the residue to the U.S. 
problem was that an adequate filtration system, with 
necessary Operaung procedures, had not yet been de- 
signed, fabs icated, and service tested. 
The third plan provided for nsfer of radio 
active waste into smaller transportable tanks for return 
to the United States for disposal. Raciioactive residue in 
the POL tanks would be melted and the liquid pumped 
into smaller tanks made from modified engine con- 
tainers of 1,800-gallon capacity which were excess to the 
\ir Force needs. The tanks would then be transported 
from the shoreline storage area to the ship docking area 
for loading aboard cargo ships. The tanks would 
be shipped to the United States and transferred to rail- 
road cars for shipment to Atomic Energy Commission 
designated disposal areas Empty POL tanks, which 
originally held the material, would be sent to designated 
disposal areas as well. 

This alternate was approved by the Air Force Le is- 
tics Command, Aerospace Defense Command, the LoAF 
Directorate of Nuclear Safety, HQ USAF, Department 
of Defense, Department of Transportation, Department 
of State, and the Atomic Energy Commission After this 
process, the plan was coordinated with and approved by 
the Danish Government. 

An adequate number of the smaller, modified tanks 
were available at SAAMA, as well as F-6 aviation gas 
refueling wiits which were used as on-site portable 
pumping equipment rior to approval for use, the 
modified caus were subjected to a severe testing pro- 
gram for leaks stability, and durability. 

fo determine the conditions at the site, vhat equip- 
ment was available, and what problems would be 
encountered caring the actual removal md disposal 
operation, a team of highly spec lized personnel visited 
Thule Air Base 

Upou the team’s return from Thule, the SAAMA 


Military Personne! fice selected the )« rsonnel who 


would make up the on-site task group 


Decontamination personnel unloaded forklift inside designated bunker. 


On the morning of 25 June, the hand-picked on-site 
team assembled at the Directorate of Special Weapons 
conference room to learn of their assignment. The team 
consisted of 24 personnel —one officer, 18 airmen, two 
civilians from SAAMA, two airmen from the Tactical 
\ir Command, and one from SAC. 

Faint murmurs ran through the group. What is this 
all about? What is Project Crested Ice? flow long will 
this thine test And, of course, why me? 

These and all other questions were answered during 
a comprehensive briefing concerming the mission, con- 
straints and time schedules, interns ional interests and 
relauionships Individual crew assig.ments were made 
in the major areas of effort: melting, pump transfer, 
radiological monitoring, pace aging and twansporta .on, 
and finally, acini istrative and control functions. 

Training the task group began on the 26th of June 
at Kelly Air Force Base The training was unusual, the 
circumstances were unusual. Some learned to heat ice 
filled tanks rather than airct aft engines, others to pump 
transfer radioactively contaminated liquids without 
spillage instead of pumping aviation fuels, while sull 
others learned to palletize and label drums of radio 
actively contaminated aircraft debris rather than oil 
drums. 

The personnel who were given secondary or aug- 
menting assignments were cross-trained. Those not cur 
rently qualified to operate related equipment received 
intensive train and were Licensed by Kelly au- 
thorities. On Il Jury. the team left K ily Air Force Lave 
ona C-118 which became affectionately known as “Thule 
Coumiuter's Special™ 

Upon arriy bat Thule the following day, the group 
vas briefed by the SAAMA \dvance Liatsot Othect 
The briefing include <a tour of the local area. 

Ou 16 July the USNS rOWLE, of the Military seu 
frumsport Service, docked at Mhule’s DeLoug Pier and 


immediately began unloading the Crested lee equip 
4 4 
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LOADING OPERATIONS. Empty POL fe © pieced sbeerd ihe 
USNS TOWLE for shipment tc Cue '-0, South Coroling. 


ment, including 232 modified engine containers and two 
F-6 refucling units. 

To protect agaist spillage, additional couipment 
was manufactured at Thule Air Base. Sheet ) panes 
were made to piace under the F-6 units and celars were 
fabricated to cneirele the R-4360 filler caps and POL 
tanks to soak up contammnated liquid from suction oF 
discharge nozzles 

Other innovations were made such as 
of a POL system filter unit to fit around the suction 


the adaption 


nozzle to scree: out debris from the POL. tanks 
All preparatory efforts of the pump-transfer opera 


tions were completed by 22 July 
The igloo area operations began 17 July with the 
manufacture of barrier bags to completely contain and 
seal the drums and cans of resictue for shipment. 
During the operation, it was discovered that one of 
the modified cans and one POL tank had leakage due 


to punctures. [lowever, it was determined that the liquad 
wus not “hot” and the containers were reparredt wit an 
Cpory compound 

\ddlitional safety briefings were held by 
Health Physicist, Capt Willian Moyer. [le reviewer 
hazards and demonstrated the use of available 
tive clothing and gear 

nempetrunsfer operations | 

two crews, each with a radiologrcal mvourtes 
10 hours a cay Competition camer 


xwtween the crews to see which coulel pang 


amount cuch day 
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Thanks in po revalence of good weather, 
4% « the 67 Pc ' ontaminated liquid waste 
were emptied s i! is widred and thirty-one R-4360 
containers fillea by >, One-hundred gallons were 
left incach PG..iank asa. mpeuer to lessen the danger 
of sparking effec:s of de ts. The 2324 container was 
sent °~ the Danisl Const. . tion Corporation, a Thule 
Air Base contracte *, to serve as a model for modification 
and test ox i * R-4360 cans arriving on the USNS 
TOWLE's s :coi'd ¢ to Thule. 

Since thy US \WLE was not due to return to 
Thule . i" 4 , the members of the task group 
returne ’* : stations. The Thule operations 

in the custody of two task group 

\ included housek-eping, main- 
-e over filled containers, and to 
up. 

, S assembled and returned to Thule 
Air Base on 19 August. ‘'por. arrival, additional modi- 
fication of the previousiy ‘\lled cans was necessary. 

A .0625-inch hoie +vaz drilled in the filler caps with 
a rubber surge cham/er inserted to eliminate any pos- 
sible air/gas pressure bui!d-up inside containers as they 
were transported from a 30-40 degree environment to 
the possible 90-100 degree temperature of the Southern 
United States. 

When the USNS TOWLE arrived on 21 August, its 
cargo of an additional 80 unmodiiicd R-4360 cans was 
taken to Hangar | for modification. The last container 
was completed on 31 August. 

The loading of the USNS TOWLE begun with eight 
POL tanks, 50 pallets of 192 drums and 268 fil'ed R- 
4360 cans during the period 26 August to 1 September. 

Departing Thule’s DeLong Pier on 2 September, the 
USNS TOWLE headed for the Army Pier at Charleston, 
South Carolina, with a due date of 11 September. 

When the USNS TOWLE arrived at the South Caro- 
lina pier, railroad cars were waiting to take the con- 
taminated debris to its final resting place. Sixty-six cars 
were needed to carry the load which was moved ai a 
speed of not more than 30 miles per hour. 

The secon ship, the USNS MARINE FIDDLER, 
arrived at Thule on 3 September and began loading 


FILL "ER UP. Airmen et Thole fill engire container with meiled snow 
water pumped trom the larger POL tank. 


FINAL CHECK. A radiological meniior checks for contamination of 
aipha particles on the clothing of @ pump transter opersior by vsing 
PAC-13 sein’ ator detector. 

Crested we retrograde cargo. It departed on 17 Sep- 
tember with forty-seven R-1°%G60 cans and five 25,000- 
gallon POL tanks, 67 empty 25,000-gallon POL tanks 
and eleven 3,000- to 10,000-gallon POL, tanks of residue 
and the two F-6 refueling units. The MARINE 
FIDDLER arrived in Charleston on 23 September with 
its car,o. It was necessary to use 81 railcars to trans- 
port the containers. To keep the material from sloshing 
to any great degree and because of the close clearances, 
the train moved no faster than 20 miles per hour to its 
destination. 

With Thule Air Base secured, the task group 
departed on 6 September, after assuring that the former 
tank farm area was left clear and monitored to a zero 
contamination level. The AFLC/SAAMA project close- 
out responsibilities were compicted. 

SUMMARY 

We would be remiss if we did not acknowledge the 
contributions made by the Danish Nationals assigned 
to Thule Air Base. They were, without exception, pro- 
fessionals in their jobs and their cooperative and con- 
structive attitudes were outstanding. The SAAM.\ team 
will long remember these fine people, both for their 
proficiency and for the warm personal relationships 
that developed 

Our only regret is that we could not have met with 
the Danes under happier circumstances. 
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contamination incident such as the one described in 
Adciher articles in this magazine invariably creates @ 
real or anticipated need for specific technical informa- 
tion not readily available or easily obtained under field 
conditions. The type of supplemental information re- 
quired is usually determined by the specific needs of 
the field commander and various special committees 
and policy-setting groups as an adjunct to their making 
decisions as to the extent of contamination, the magni- 
tude and nature of the potential hazards to operational 
personnel and the inhabitants of the region (whether 
direct or through ecological modes), and the extent of 
decontamination that is acceptable and technically 
feasible. 

Within 5 days after the incident an American tech- 
nical advisory group was assembling at Thule, and dis- 
cussions were initiated with a similar group of Danish 
and Greenland scientists. In the next few weeks various 
agencies (Atomic Energy Commission {AEC}, Depart: 
ment of Defense (DOD], etc.) assembled expert com- 
mittces to advise them. In addition, joint U.S.-Danish 
policy-setting groups met in Copenhagen and Washing- 
ton to consider the technical aspects of the ir.cident. The 
{inal decisions as to clean-up levels, methods of disposal 
and many other issues were made by these high-level 
groups and committees. Since these authoritative com- 
mittees and groups needed all the information possible 
within the time frame of the negotiations, the demands 
placed upon the field operations became one of the field 
commander's biggest problems. Often these demands 
could not be met without additional technical and lab- 
oravory support beyond that av ailable ut the scene. To 
comply with these demands, data and samples were sent 
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to the Los Alamos Scientific Laboratory and other lab- 
oratories in the U.S. for analysis and interpretation. 
This article summarizes the early work done at the Los 
Alamos Scientific Laboratory and elsewhere in an effort . 
to provide some of the information requested. 


PARTITIONING OF THE CONTAMINATION 


In an incident of this type the most important infor- 
mation to have as soon as possible is the absolute quant- 
ties of material partitioned among, the various vectors, 
modes or regions of dispersal, anc deposition. At Thule 
the important considerations In this regard were: 

« The amount of contamination carried aloft in the 
cloud from the detonation of the high-explosive amd 
fire and dispersed over the general area by the pre 
vailing meteorological conditions. 

e The amount deposited on the surface locally. 

¢ The amount deposited on airct aft and weapon 
debris. 

* And the amount in and beneath the ice at the 
impact point. 

Contamination associated with debris would be es 
pected to be distributed beneath, in, and on the surface 
Absolute determination of the quantities of contamivs- 
tion associated with each of these vectors or modes vf 
dispersal and deposition was essentially impossible 
However, from the practical viewpoint, the most im 
tant considerations at Thule were the amount, fe 
and fixation of plutonium and tritium on the surface 
in the immediate vicinity of the crash site and in th 
refrozen ice at the unpact pout where decontaminaue” 
operations were technically feasible. 

The speed of the plane at impact was in exces 
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Figure | Plutonium contamination levels observed. 


500 knots. Its gross weight was about 410,000 pounds— 
this included about 225,000 pounds of JP-4 fuel. The 
shallow impuct angle and mass and speed of the air- 
craft resulted.in a great forward vector of momentum, 
When the high-explosive components of all four 
weapons detonated, the contamination was blown out in 
all directions and impinged into the materials of the 
weapons and the aircraft and blown into the splashing, 
burning fuel. The fuel and much of the debris from the 
aircraft were catapulted forward on the surface of the 
ice. When the burning fuel ‘ell back to the surface the 
fire was soon extinguished, leaving the blackened re- 
trozen crust on top of the snow pack (Figure 1). The ice 
was completely shattered and clisoriented ai the impact 
point and sustained circular cracking out to a distance 
ot about 100 yards in all directions. The peculiar mark- 
ngs on the ice showed the drag and destruction of the 
left wing, from this the crash attitude of the plane was 
leduced. From momentum considerations and the pat- 
tern on the snow pack, one would expect to find a large 
ruction of the surface contamination confined to the 
Nackened crust where it was fixed by refreezing of the 
nelted surface. This was indeed found to be the case 

The remainder of the contamination was dispersed 
in the smoke plume, impinged on the debris of the 
wanbs anc the aircraft, and blown into the ice at the 
site of impact, 
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CONTAMINATION OF THE SURFACE 

Plutonium Distribution and Amount. Simple auteradi- 
ographic studies, as well as instrument measurements, 
established unequivocally that the depth-distribution of 
plutonium in the snow pack was strictly a function of 
the cdlepth of blackening and inciting of the surface. Over 
a large part of the blackened area, this depth was no 
more than about one-half inch. More plutonium 
contamination was found and its distribution was to 4 
greater depth in those areas where more fuel collected 
and burned, resulting in more melting of the snow pack. 
In-the most highly contaminated area, the snow pack 
had melted down to the surface of the ice. Surface dis- 
tribution of piutonium (other than that achering to 
large pieces of aircraft debris which were picked up) 
is shown in Figure 1. The contours were established by 
the monitoring teams using the Lawrence Racliation 
Laboratory Field Instrument for Detection of Low 
Energy Radiation (LRL FIDLER instrument). Because 
of the variable thickness of the overburden of ice and 
snow (complicated further by the two phases of 25 and 
28 January), it was necessary to apply different calibra- 
tion factors to the instrument readings for the areas 
within cach contamination contour. As an example, 
where the contamination level was highest (S80 mg/m’) 
more fuel had burned and the snow pack had melted 
down to and even into the ice. Upon refreezing, the 
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TABLE 1} 


Distribution of plutonium on the surface in the vicinity 
of the crash (excluding thet picked up on aircroft 


debris). 
Contamination Enclosed Plutonium Deposition® 
Boundory Area 
(mg/m?) (m?) (g) (%) 
a 
380 1.97 x 10° 845 27 
112 1.10 x 10* 2816 89 
§ 2.49 x 10° 3014 96 
2.4 3.90 x 10* 3079 98 
0.9°* 5.97 x 10° 3109 99 
0.26 1.10 x 108 3135 99+ 
0.19 1.34 x 10° 3140 99+ 
0.06 2.23 x 10° 3151 100 


*Totel ovt to the specified boundary. 
** Edge of the blockened oreo. 


absorption characteristics for the soft X rays from plu- 
tonium and americium were quite different than where 
little depth of melting and refreezing had occurred. 
Absolute contamination levels were obtained by taking 
ae representative samples in each contour area subsequent 
to a careful instrument reading and returning them to 
Los Alamos for plutonium and americium analysis. 
Total amounts of plutonium were obtained by integrat-- 
ing the surface cogcentration as a function of area 
(Table 1). 
: The plutonium values are probably good to +20 per 
: cent out to the edge of the blackened crust area, which 
} corresponded roughly with the 0.9-mg/m’ contamina- 
tion contour. This information indicated 3150 630 g 
} of plutonium on the surface (excluding that picked up 
| on aircraft debris), of which about 99 per cent was in 
the blackened pattern and would be removed by remov- 
ing the snow pack over this area. Assuming removal of 
the crust and packed snow to an average depth of 4 
inches, the volume removed would be 6000 m? (1.6 x 10 
} gallons). Assuming further that the volume ratio of 
4 packed snow to water is approximately 2.5, this would 
constitute about 6 x 10* gallons of water, which would 
contain between 2500 and 37 b of plutonium. 
Plutonium-Form, Partcle Size and Fixation. It was felt 
that the ultimate distribution of the plutonium in the 
event large amounts of the blackenedl crust were allowed 
' to break up with the ice and go into North Star Bay 
, might be influenced by its form, particle size, and fixa- 
tion. Detailed nuclear track autoradiographic and 
nucroscopic studies of melted crust samples were con- 
ducted to obtain pertinent information, These stuclies 
showed the plutonium to be in the form of oxide par- 
- ticles with a very wide size distribution, The count 


kh 


median diameter was 2 microns, with a standard devia- 
tion of about 1.7. The calculated mass median diameter 
was about 4 microns, The particles were associated with 
1 or adhering to particles and picces of inert debris of all 
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kinds (metal, glass and nylon fibers, plastic, rubber, 
flecks of paint, etc.) of all sizes. The mass median dia- 
meter of the inert particles with which the plutonium 
was frequently associated appeared to be at least 4 to 5 
times larger than the plutonium particles themselves. 
Many of the melted crust samples showed the presence 
of unburned jet fuel. A very crude estimate suggested 
that as much as 18 per cent (4 x 10 pounds) of the fuel 
may have remained unburned in the blackened crust. 
Sedimentation studies showed that up to 80 per cent 
of the plutonium was associated with low specific gravity 
debris that remained suspended in the jet fuel. The 
general feeling was that this fact increased the 
probability of contamination of the shoreline should 
the blackened crust be allowed to melt and enter the bay. 

Tritium—Form, Distribution, and Amount. Laboratory 

examination of samples of the snow pack from the 
blackened area showed the presence of tritium oxide 
confined largely to the depth of the blackened crust. 
As water, a major fraction of the tritium contamination 
would have been expected to be carried away and dissi- 
pate with the smoke plume. Only that would remain 
which condensed on surfaces and nuclei that were 
rapidly cooled to the ambient temperature (-25° to -35"). 
The tritium fixed in and on surfaces in this manner 
would be expected to dissipate at rates that would fluctu- 
ate with temperature and wind conditions. 

It is not possible to establish tritium surface depori- 
tion levels with ficld monitoring instruments because 
of the extremely low energy (17.9 kev maximum) of the 
beta radiation it emits. To determine the amount of 
surface tritium contamination present with any degree 
of certainty would have required an extensive and in: 
tensive sampling program which hardly seemed just 
fied under the circumstances. It was considered 
adequate, therefore, to dciermine tritium in a relatively 
few samples of the blackened crust to confirm tt» 
presence and to establish the magnitude of contami 
tion as assurance that no personne! exposure provlee 
would occur during the operations. Analyses of thes 
samples were considered representative of the area 
within the plutonium contamination boundaries (Figur 


Table 2 
Distribution of tritium on the surface in the vicinity ef 
the crash (excluding that picked up on aircraft debris! 
parecllaedineciemcscec cnet. satitdh. saeraoee tel 


Tritium Depostor 


Plutonium Enclosed 
Contamination Area 
Boundary 
(mg/m) (m') (curies) (% a 

380 1.97 x 10! 365 27.2 

112 1.10 x 108 657 s9.1 

8 2.49 x 10° 986 73.7 

2.4 3.90 x 10° 1337 100 _ 

*Totel out to the specified boundery. 
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1) from which they were taken. Integration of the tritium 
levels within these boundaries gave a very crude esti- 
mate of the distribution and total amount of tritium 
within the blackened pattern. The results are shown in 
Table 2 and suggest a total of approximately 1350 curies 
of tritium confined to the area in the form of tritium 
oxide. The estimates are probably accurate to =50 per 
cent. This amount of tritium would have to be diluted 
into only 4.5 x 10 m? of water to be at the maximum 
permissible concentration for continuous consumption. 


CONTAMINATION IN THE ICE AT IMPACT 


POINT 

The ice at point of impact w.: spproximacly 3-feet 
thick. Impact of the plane and detonation of the high- 
explosive components of the four weapons on board 
completely fractured and displaced the ice over an area 
of about 2100 m* (46 m x 46 m). The ice sustained cir- 
cular cracking without displacement o1.t to about 100 m 
from the impact point. Isotropic propagation of the 
shock wave from the high-explosive detonation 
accelerated a fraction of the contamination and debris 
from the disintegrating aircraft in the downward direc- 
tion, impinging it into the fracture area. When fractured, 
the pieces of ice were displaced downward into the 
water, domly oriented, and returned to the surface 
where they refroze in position. The attitude of the plane 
at impact was such that essentially all of the fuel was 
forward and above the weapons. This would be expected 
to result in the majority of the fuel and contamination 
entrained from a large solid angle being accelerated up 
ind forward on the surface of the “ze by the dominant 
iorward momentum. The general iceling, however, was 
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that additional information regarding amount, distri- 
bution, form, fixation, etc., of the contamina:ion of the 
fractured area was desirable before making decisions 
as to its ultimate disposition. 

Plutonium — Distribution and Amount. A closely spaced 
core sampling grid was laid out over «nd around the 
fracture area (Figure 2), and 49 full thickness core 
samples were taken and examined. These cores were 
studied visually and microscopically and were scanned 
inch by inch with monitoring instruments. Representa- 
tive cores were transported to Los Alamos for further 
study and chemical analyses for plutonium as a means 
of standardizing the scanning measurements made at 
Thule. Results showed that the plutonium contamina- 
tion was usually confined to a narrow band which often 
could be detected visually because of the associated 
debris from the disintegrated aircraft and bomb casings. 
The band of debris with the associated contamination 
was sometimes on the bottom of the core, sometimes on 
the top, and sometimes displaced from either end. Some 
cores showed diagonal bands and others no bands at all. 
These observations reflected the fact that the fractured 
ice was displaced downward, returned to the surface, 
and refrozen in a more or less random pattern with 
respect to the reconstituted surface. 


The fact that cores were scanned inch by inch per- 
mitted a crude statistical estimate of the depth-distribu- 
tion of the plutonium in the ice. It appeared that about 
13 per cent of the total plutonium in the crushed and 
refrozen area was in the top 2 inches, 36 per cent was 
in the top 4 inches, and 45 per cent was in the top 
6 inches. About 15 per cent was in the bottom 10 inches. 
The remaining 40 per cent was distributed between 6 
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inches from the top and 10 inches from "»2 bottom. 
The plutonium distribution pattern, in terms of 
contamination per m‘ of surface area, was highly erratic, 
and it was not possible '9 represent the results by any 
simple contour pattern (Figure 2). There was a tendency 
for the most highly contaminated cores to extend to the 
back and sides of the center of impact, which might be 
expected from the relative position of the bombs with 
respect to the main body of fuel and the crash attitude 
of the plane. However, cores of comparatively 
low radioactivity were interspersed among the most 
radioactive cores, suggesting a higuly segregated pat- 
tern probably related to reorieniation of blocks of ice 
by the force of the impact and explosion. The random 
orientation of the rectangular grid with respect to the 
crushed ice pattern supports the assumption that the 
cores were statistically representative of the primar’ 
impact area in terms of total plutonium and rang. 
local concentrations. Results from the 49 cores showed 
that 16 per cent contained 65 per cent of the contamina- 
tion and 32 per cent contained 97 per cent. An estimate 
of the total amount of plutonium in the fractured ice 
area (~ 2100 m’) showed about 350 g. The accuracy of 
estimate was probably ~ +25 per cent. The amount of 
plutonium in the ice would have to be dispersed in about 
5 x 10‘ m’ of water to be at the maximum permissible 
concentration. This is about 60 times the water volume 
produced by the melting of tlc porous ice itself. 
Plutonium —Form and Fixation. It was felt generally 
that information on form and fixation of the plutonium 
in the fractured area might have bearing on questions 
regarding its ultimate availability to local ecological 
chains. Microscopic ana autoradiographic observations 
of the residues filtered from melted ice core samples 
showed fine particles of plutonium oxide impinged into 
or adhering to pieces of aircraft and bomb casing debris 
of all sizes. The blackened bands in the ice cores con- 
sisted of small pieces of metal, rubber, fiberglass, paint, 
plastic, etc., up to 1 mm in size to which the plutonium 
oxide particles were fixed. Sedimentation studies of 
melted ice cores showed that 85 to 95 per cent of the 
debris and associated plutonium oxide sank immedi- 
ately. No JP-4 fuel floated on the surface; only a thin 
film of fine carbonized material. The remainder of the 
plutonium was retained on the surface associated with 
this carbonized film. Only about 1 per cent was sus- 
pended through the water phase as very fine particles. 
This rapid setting of most of the plutonium greatly 
decreased the possibility of shoreline contamination 
from floating debris subsequent to melting of the ice. 
Trtium—Form and Amount Only a very few cores 
from the crushed ice ares at point of impact were 
examined for tritium contamination, The contamination 
was in the form of oxide, and the amount appeared to 
be of the order of 17 mCi/in’ assuming the ice averaged 
Lm in thickness, This value, multiplied by the area 
(2100 m?), suggested a total of only about 35 Ci of tritium 


activity in the ice at the point of impact. 


CONTAMINATION BENEATH THE SURFACE 


A very difficuit question involved the possibility 
that contamination might have been dispersed beneath 
the ice in a form that could reach the shoreline or be 
concentrated by some biological process in the local 
food web. Two possible modes of contamination and 
dispersal beneath the ice were proposed for examination, 

One possibility was that a pool, or pools, of highly 
contamirat. . ** fuel might have been trapped bencath 
the surface: « 1 the impact pornt. To examine this possi- 
bility the 1eid teams took an additional 133 core 
samples, 85 on agr” p+! around the fractured area 
and over the b “kenea . face pattern and another #4 
outside the pe ery ¢ pattern (Figure 2). None 
of these cores shu wed at, contamination on the bottom 
end, and no jet fuel or other floating debris was forced 
up through the core holes by the hydrostatic pressure 
beneath the ice 

The second, __-bilily considered for plutonium to 
have gone beneath he ice was in connection with con- 
taminated aircraft debris that might have been blown 
through the ice and sunk to the bottom. Pieces of the 
aircraft found on the surfa were transported to Los 
Alamos to observe the amount, form, and fixation of 
the associaced plutonium contamination. No tritium 
observations were 2ttempted. Debris consisted of pieces 
of steel, aluminum, and other materials. Some pieces 
were hichly contaminated on both sides, others on only 
one side, and still others showed hardly any contamina- 
tion at all. Due to the numerous unknown quantities aint 
inherent inaccuracies, no attempt was made to deter: 
mine from the contamination observed on the debris 
the amount of plutonium that might have gone throught 
the ice. However, later underwater observations during 
the summer season, clealt with in a separate article 
this magazine, established that the aircraft debris whieh 
peneti ated the ice was stabilized on the ocean floor. 

Microscopic and autoradiographic observation» 
showed that the contamination on the pieces of debe 
consisted of pariicles of plutonium oxide impinged tanker 
or adhering to the surface. Lavation tests in sca walt 
were conducted on contaminated pieces of steet art 
aluminum te determine remov al as a function of tia 
Different rates were observ ed for different materials. + 
well as for different pieces of the same material. Ut 
observations supported what might be expected, Fs 
that removal rate wor ld depena ov the nature 4 
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hardness of the surface and velocity of the iniparest = 
particles, which would be dependent on the lista * - 
the surface from the detonation. fn any event. Be 
observations suggest that, if indeed a large amounts * 
plutonunt was carried to the bottom associatest wi 
aircraft wreckage, tt would not all be releastd rat " 
or at the same (tine. ‘This w) ald make the possibels ity 


in 
high concentrations at any given lime very unliber’ 
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ATMOSPHERIC DISPERSAL AND GENERAL 
AREA CONTAMI’ .ATION 


The amount of plutonium and tritium taken up in 
the cloud from the explosion and fire and its clistribu- 
tion as long-range or general-area contamination were 
virtually impossible to predict with the available infor- 
mation. All available data, including cloud height, re- 
gional meteorological conditions at the time of the crash 
and for 10 days after, pyrotechnic information, etc., 
were sent to the Sandia Laboratory tor consideration in 
view of that organization's experience with nonnuciear 
detonation experiments. These field tests have resulted 
in the development of detailed data and calculational 
models for estimating deposition patterns and contam- 
ination levels from nonnuclear detonation of plu- 
tonium-bearing weapors. The principal parameters 
needled are source strength, acrosol characteristics, high- 
explosive yield, and detailed local and long-range 
meteorology. Unfortunately, conditions at Thule were 
such that several of these parameters were either 
obscured, unknown, or unpredictable. Based on the 
inadequate information and several assumptions, the 
Saudia Laboratory was able to draw three general con- 
clusions which are summarized as follows: 

* Deposition of the aerosol produced initially would 
have been expected in a west-southwesterly direction on 
open ice and Wolstenholme Island. No deposition levels 
could be estimated, since the source term was obscured 
by the crash conditions and aerosol characteristics were 
unknown. Flowever, the original long-range deposition 
pattern would be expected to be changed under the 
prevailing phase conditions during the first few weeks 
after the crash. 

* Wind-resuspended contamination probably trav- 
eled around and possibly over Saunder Island. 
However, the condition responsible for the transport 
made redeposition of much activity on the island 
unlikely. 

The levels of long-range contamination expected 
would be radiologically insignificant but, because of 
the inherent sensitivity of chemical methods, plutonium 
should be detectable in surface samples taken south and 
west of the crash site. 

Plutonium analyses of surface samples from the 
principal land masses in the general area are presented 
and discussed in another article in this magazine. 


SUMMARY AND CONCLUSIONS 


fmmediately following the Thule incident a tech- 
nical and laboratory support effort was mobilized to 
comply with requests by the field commander, expert 
committees, and policy-setting groups for additional 
technical information and consultation. This effort con- 
inouted, in part, to the following factors thought per- 
ment to the Thule situation 


* Luborutory calibration of field instrument readings 
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and integration of deposition contours at the crash site 
suggested that the amount of plutonium on the surface 
was 3150. = 630 ¥, approximately 99 per cent of which 
was confined to the blackened pattern on the snow pack. 
The plutonium in the crust was in the form of oxide 
particles, often associated with larger particles of low 
density inert material which tended to remain 
suspended in unburned JP-4 fuel. Tritium contamina- 
tion in the form of tritium oxide was found on the 
surface largely coufined to the blackened crust. The 
amount present was estimated at about 1350 Ci = 50 
per cent. These obvrvations suggested that removal of 
the blackened crust and its associated plutonium con- 
tamine on was desirable. 

* ca oratory analysis of representative ice c -es 
taken from the fracture pattern at the impact point, 
which were related to field instrument scans of other 
cores from the area, gave an estimate of 350 g of pluto- 
nium trapped in the ice. Reorieniation and iefreezing 
of the broken ice resulted in a segregated contamination 
pattern both with respect to depth andl area. In this area 
also, the plutonium was in the form of oxide particles 
associated with inert debris from the bombs and air- 
craft. There was little or no unburned jet fuel, however, 
and upon meiting of the ice the contamination did not 
float or .emain suspended. This fact was further assured 
by covering the entire fracture area with black 
carbonized sand, which in addition to accelerating melt- 
ing of this area, absorbed and sank any jet fuel film 
that might have remained afloat to suspend contamina- 
tion. The estimated amount of tritium (as the oxide) 
trapped in the ice at the impact point was about 35 Ci. 
These and other factors, such as distance of the impact 
point from shore and depth of the bay, suggested that 
it was unnecessary to remove the approximately 2,000 
tons of ice involved. 


* Projection of contamination through and beneath 
the ice at impact point was considered also. Additional 
core drillings made throughout the general area of the 
crash failed to reveal any floating pools of jet fuel 
trapped beneath the surface. 

All contarninated large pieces of aircraft wreckage 
on the surface were picked up and confined. Laboratory 
studies were carried out to determine the form, fixation, 
and lavation rates of plutonium from the surfaces of 
wreckage. These studies suggested that, if indeed large 
pieces of contaminated wreckage had broken through 
the ice and sunk to the bottom, there was little likelihood 
that high concentrations of plutonium could enter some 
aquatic factor of the locul food web. 


+ Attempts to calculate meteorological transport and 
deposition of long-range contamination, although quan- 
Utatively unsuccessful, did suggest that contamination 
levels on land masses south and west of the cras{i site 
would be radiologically insignificant but probably 
measureable by chemical analysis of surface samp" 
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UNITED STATES DISTRICT COURT 
SOUTHERN DISTRICT OF NEW YORK 


THE STATE OF NEW YORK, PLAINTIFF 


v. 
THE NUCLEAR REGULATORY COMMISSION, et al. 
DEFENDANTS 


STATE OF GEORC A 
COUNTY OF FULTON 


KARL Z. MORGAN, being duly sworn, deposes and says: 

I am very much opposed to air shipments of other than exempt quantities 
of plutonium and other dangerous actinide elements. I strongly endorse the 
statement of the Special Panel to Study Transportation of Nuclear Materials 
to the Joint Committee on Atomic Energy -- Congress of the United Scates 
(September 17, 1974). I am a member of this panel and a portion of the text 
to which I refer is, "The panel recommends that the AEC and DOT prohibit the 
shipment by air--air cargo as well as passenger aircraft--of other than ex- 
empt quantities of plutonium and other Transport Group I material unless a 
determination is made that the air shipment is necessary for the security of 
the Nation. The danger of an aircraft accident and resulting risk of con- 
tamination from plutonium, other actinides and other Category I material 
is sufficiently gave as to warrant their total restriction to ground and 


wat. t transportation." 


I am of course acutely aware of the wide divergence of opinion among 


scientists, regarding the risks associated with plutoniun, but most of 
those who depreciate these risks have not had first hand and practical ex- 
perience with these radiouuclides. 

So far as I can determine I was one of the first persons (if not the 
first) to publish a paper calling attention to the risks of these radio- 
nuclices (K2M, J. of Physical and Colloidal Chem. 51, 984-1003, 1947), 


indicating how to calculate the permissible exposure tovels and giving 


suggested body burdens and environmental concentrat:ons of Pu-239 and other 
similar radionuclides. I was a member of the Chalk River, Canada Conference 
in 1949 that first set the low levels of maximum permissible concentration 
of these radionuclides and was chairman of the Internal Dose Committees of 
the International Commission on Radiological Protection (ICRP) and of the 
National Council on Radiation Protection (ICRP) from their beginning until 
recently (about 1972) and am still actively concerned with these problems as 
a professor of Health Physics and Nuclear Engineering at Georgia Institute 
of Technology. From 1943 to 1973 I was director of the Health Physics 
Division of Oak Ridge National Laboratory, Oak Ridge, Tennessee where I had 
extensive experience with plutonium and published many papers relating to 
the associated risks and protection measutes for plutonium. I refer here to 
my latest publication on this subject, "Suggested Reduction of Permissible 
Exposure to Plutonium and Other Transuranium Elements" (J. of Amer. Indus- 


trial Hygiene 36, schedu’ed for publication in June or July 1975). In this 


and other publications I have called attention to related matters such as 


the following: 

lL. The present maximum permissible body burden of Pu-239 based on 
dose to the bone should be reduced at least by a factor of 240 
i.e. from 0.04 millionths of a curie to 0.00017 millicnths of a 
curie (Note: A curie of Pu~239 equals approximately 15 grams.). 
There are contradictory data regarding the risks of Pu-239 when 
contained in small so-called "hot particles" of the order of 1 ym 
mean diameter and until more data are obtained greac caution 
should be applied in using the present maximum permissible body 
burden of 0.015 millionths of a curie in '1¢ body as a result 
of inhalation. The above values are for the occupational worker 


and should be lower at Least by a factor of 10 when applied to 


en 


members of the public at large where there are children and 
others more susceptible to radiation damage. 

3. LI have considerable reservations regarding the appropriateness 
of assuming only 3 parts in 100,000 of Pu-239 ingested is taken 
up into the blood stream of man as is presently assumed by NCRP 
and ICRP. During the period I was at Oak Ridge (1934 to 1973) 

I saw many examples where supposedly ery insoluble compounds of 
radionuclides were irgested or inhaled and the uptake into the 
blood was 100 or more times that assumed in the usual calcula- 
tions of NCRP iid ICRP. 

4. There is great uncertainty regarding the consequences of Pu-239 
in the pulmonary |ymph nodes and this risk is discounted in pres- 
ent calculations although the concentration in these nodes is 
known to be 10 to 100 times that in other parts of the Lung or 
the bone. 

5. There is comsiderable evidence thac for chronic exposure to 
Pu-239 the ultimate risk may be to the liver and yet this risk is 
not taken into account in the present permissible exposure levels 
of NCRP and ICRP because of Lack of sufficient human data. 

Environmental plutonium contamination can be very costly not only in 

potential cancers that may be a consequence 10 to “0 years later but in terms 


of dollars cost of cleanup. While 1 was at Oak Ridge, there was a chemical 


umf 
| explosion of a tank containing some plutonium and the total cost of cleanup 
I would guess was over $100,000. First we tarred the roads rear by and 
sprayed paint on the buildings within about 100 yards to hold down the plu- 
“d tonium. Then we took up the road piece-by-piece; put it in plastic bags 
“fs pe i and buried the bags in a properly selected burial ground. Later we did the 
+ : 
= i same with the nearby two story building, i.e. sawed it in pieces and buried 
es ee eee 
t *$ ‘ ty } 


it. Also I was indirectly involved in the plutonium cleanup from the aborted 
weapons that contained plutonium which capeentettnt some of the environments 
of Portugal and Greenland. I do not have the figures on the total cost of 
cleanup in these two accidents but I would not be surprised if it was in 
the millions of dollars. 

I do not believe I as a health physicist or 2s a tax payer should con- 
tinue the risks related to a potential air crash at a Large airport of a 


plane carrying appreciable amounts of plutonium. 
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|| UNITED STATES DISTRICT COURT 
|| SOUTHERN DISTRICT OF NEW YORK 


THE STAT: OF NEW YORK, 


-v- Plaintiff 
AFFIDAVIT 
75 Civ. 2121 wcc 


aa REGULATORY COMMISSION, et al 


Defendants, 


SS ee ee 


| stare OF VIRGINIA ) 
| : SS.: 
CLTY OF NEWPORT NEWS) 


in AME Ms of a a wat a 


ones hid 


IT. IRVING PINKEL, being first duly sworn, deposes and says: 


! 1, a. I am an engineering consultant, recently retired 


from a 37-year professional career in the scientific service of 


the U. S, Government, Thirty-two of these years were spent with 


|| the National Aeronautics and Space Administration (NASA) and its 


|| predecessor organization, the National Advisory Committee for 
| 


Aeronautics, which was devoted to aeronautical research, From 


1955 to 1968 I was a research division chief with supervision 


cver more than 190 professional engineers and scientists studying 


| aviation and space flight systems. 


b. 


From the years 1949 to 1960 I supervised the flight 


research activities of the Lewis Research Center (NASA/NACA), 


During these years a portion of the flight research was devoted 

| to flight safety, This work included a massive study of airplane 
|| crash survival in which extensive laboratory studies on fire and 
| impact loads were supplemented by over forty carefully instru- 


mented, full-scale crashes of airplanes which duplicated landing 


motion pictures available from NASA/NACA, Because of the insights 


4 

i 

F | and take-off accidents, This work is documented by reports and 
: | 


| 
| gained from this work on the mechanics of the start and spread of 
14 
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aircraft fires and aircraft crash loads, I was asked to serve 

on several military and civil accident review teams, I was also 

|| a principal investigator of the Apollo fire, and served as an 

|| observer on the team which investigated the on-board explosion 
which occurred during the flight * Apollo 13, For four years 

|| prior ¢2 my retirement from NASA in 1972, I was the Director of 

| the NASA Aerospace Safety Research and Data Institute, Additional 
|| biographical data is appended, 

2. This affidavit is prepared and submitted in support 

of the plaintiff's motion for preliminary injunction in the belief 
| that the pre ly used containers are inadequate to the air crash 


||) environment a! that appropriate and adequate containers are 


| feasible within the current state-of-the-art, and within reason- 
| able economic bounds, and finally that to continue use of the 

| present containers unnecessarily and unreasonably jeopardizes 

| both extensive human life and the continued progress of the 


'| nuc lear program, 


3, This affidevit has been prepared in coordination with 


land with the concurrence and support of two other persons with 
i 

| background and experience in the aspects pertinent to aircraft 
| 
|safety and design for crash survivability, They are F. P. 


| 


||McCourt and Larry M, Hewin, who are members cf F, P, McCourt and 
|| Associates, Aviation Safety and Management Consultants of Newport 


News, Virginia, Biographies are appended, 


special nuclear materials are inadequately engineered to protect 


| 

| 

| 

4, It is my view that the ccntainers for the shipment of 
| 


against the spill-threat of these materials involved in airplane 
shipment, While the Likelihood of accident to an individual 
lshipment may be coaput-7 to be small, the consequences of a spill | 

| 


lare awesome, Not only are the people exposed to contamination 


\ 
threatened, but the whole development of the nuclear power industry) 


world-wide would be jeopardized by the news that a spill occurred, 
however few the resulting casualties, It is in the interest of 
the nuclear power industry to apply its best technology to ensure 


that the chance cf a nuclear material spill is as near to being 


totally eliminated as current technology will permit. To do less 
is tantamount to negligence, | 

5. a. To argue that the chance of an airplane accident 
is small and that a nuclear material spill from the present 
container in such an accident is also small so that one can 
ignore the residual risk is a fallacious position for responsible 
people, With the marked increase in the volume of such shipments, 
the probability of becoming involved in an accident is growing. 
Likewise, the nature of the threat to the container has been 
inadequately defined and the test requirements for the containers 
are arbitrarily chosen, 

b. To put this matter in perspective, one pond ra 

what probability would have been computed for losing a passenger 


from the cabin of a modern airplane in flight, such computation 


|| being made prior to placing such aircraft in service, Then 


consider the much reduced probability that would have been 
computed that a passenger securely fastened with seat belt would 


be lost. Yet, seat-belted passengers have been lost from flying 


aircraft, 
c. Likewise, one would probably compute an exceedingly 


small probability of inadvertently dropping a nuclear weapon from 


. yd >" J - a , } 
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a military airplane, considering the multiple safeguards that 
such weapons carrying systems must have, Yet two bombs were 


|| dropped into the waters off the coast of Spain, The marked 


tS a i 


reaction of the Spanish people, their government, ana safety- 
minded pecple everywhere was enormous, even though no nuclear 
detonation occurred, 

d. When the consequences of failure are disastrous, 
and public «nxiety about nuclear contamination amounts to hysteria 
one is obligated to provide the best containment for nuclear 
materials in shipment consistent wth reasonable means for handl- 
ing them, The remarks made in this affidavit are intended to 
support the plaintiff's motion for preliminary injunction in 
order to prevent e potential disaster to human life and to the 
nuclear progrum; and ultimately promote the movement of nuclear 
materials through improved handling safety, 

6. On the basis of the NTSB information on commercial 
carriers with which If am familiar, I doubt that there is enough 
documentation on the damage to air cargo adequate enough to be 
a reliable source of design criteria for contaimment vessels, 

|| This documentation appears to be the source of these criteria 
used for the present design. A more adequate description of 

the threat to the containment vessel, and hence its design 
requirements, should be drawn from the total aviation experience, 
In doing this one must deal in substantial matters and avoid the 
trivial. The following is my judgment of the substantial threat 
to th. cortainer, along \7 ‘: some concepts regarding test and 
protection: 


@, Because cargo can be lost from aircraft in flight, 


lene container must be able to withstand ground impact at free- 


fall terminal veloc?!‘ y, Such loss can occur from failure of the 
cargo compartment by mid-air collision, structural failure by 
fatigue in heavy turbulence, and intentional or accidental explo- 
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b, In many crashes the cargo bay is compressed by 
deformation of the understructure, Some cargo is likely to be 
subjected to crushing loads, The nuclear material container 
should be designed structurally to support such loads without 
destroying the inner vessel containing the nuclear material or 
losing ’the fire protection for the inner vessel. While a design 
crushing load is difficult to specify since it varies with the 
circumstances of the accident, it is important that the structure 
be shaped to support the maximum load consistent with reasonable 
size anu weight, and be consistent with convenient handling. 
Attachment locations for iifting a damagea container from an 
accident without increasing the vessel damage shoula be provided, 

c. Fire exposure following crash impact damage should 
be to a 1800°F. - 2000°F, flame airecteda to impinge on the con- 
tainer in an air stream moving at 5 miles.per hour, At least 
one-thira of the container surface shoula be covered by the 
flame which shall enaure tor 30 minutes. (For containers which 
must carry liquia nuclear materials, a heat sink shoula surround 
the inner ves-e!], containing such Liquia to avoia vessel rupture 
by over-pressure of the heatw: liquia.) 

a, Heat insulation shoula remain in place ana continu 
to function even when the outer container shell is breachea or 
crusnea, 

e. Damage to inner vessel by projectiles or speur- 

| like objects shoulda be expectea ana can be prevented by shaping 
the outer vessel to aeflect them. Also, a layer ot material 

operating on the principle of a lightweight flak suit or bullet- 
proof vest shoulu surround the inner vessel to aefeat any object 


| that penetrates the outer vessel, The piercing objects might be 


fragments of engine turbine wheels, other tightly packaged cargo | 
or hydraulic system components which explode in the heat of the 
crash-fire, and elements of failing airplane structure or ground 
obstacles, Containment vessels that can handle these threats 

can also cope with small arms fire from the ground which occurs 
frequently enough to transport aircraft to be of interest in this 
issue, 

£, It is important to the recovery of a shipment of 
nuclear material lost into water that the container shall float 
even though the outer vessel is breached, 

g. Resistance of the containmert vessel to corrosive 
agents should be demonstrated if shipment is allowed without 
restriction as to other adjacent cargo. 

7. a. The present containment vessel was designed to 
treat with only a few of these threats, and for these the 
magnitude of the threat has been underestimated, For example, 


testing the integrity of the outer vessel in ground impact after 


a free fall of 30 feet hardly corresponds to the case of impact 


at terminal velocity. In the case of the Sandia drop tests 
mentioned in the Nussbaumer affidavit, an impact at 130 feet 

per secona did in fact danage the inner vessel. This impact 

speed is considerably less than the terminal velocity, In io 
Sandia report of these tests entitled, "Special Tests for 
Plutonium Shipping Containers," by L. F, Stravasnik, September 
1972, the observation is made that if the impact speed were raised 
slightly, an additional 20 feet per second, spillage of the 


nuclear material is Likely, 


b, Likewise, the use of a short, blunt 6-inch diamete 
penetration probe impacted fram a 40-inch arop does not approxi- 
mate the penetration damage potential of the shrapnel-like 
fragments shed by a disintegrating turbine wheel or a heat- 
pressurized hydraulic component that exceeds the burst point 
in the crash-fire, In the tests conducted to qualify the present 
containment vessel no thought was given to this ballistic type of 
penetration, Protection against such penetration is available n 
that could be accommodated to the space inside the outer contain- 
ment vessel no matter what is its shape. Spear-like penetrants 
that pierced the outer containment vessel would be blunted and 
defeated by the same arrangements, 

c. Also, there is no attempt to contour the outer 
vessel to deflect the penetrant and reduce the probability of 
piercing its wall. This technique is usually exploited by those 
who understand the engineering of protective devices (example: 
as in aircraft armor), 

ad, With regard to fire provection, the arrangements 
in the containment vessel are found to be weak in two respects, 
First, if a wide breach in the outer vessel occurs, the loose 
vermiculite (or equivalent granular insulation) can pour out 
through the opening with a consequent loss in fire protection, 
Second, if the outer vessel is breached the present loose insula- 
tion allows water to enter, Floatation is lost, and the contain- 


ment vessel would sink if it fell into water, Search and 


retrieval would be much more difficult if it sinks, 


e. Application of good, available techi>logy would 


probably show fo ned-in-place, closed-cell, insulation that fills 


all the voids between out2r and ‘nner vessel. The foam would 
have excellent heat insulation and wrisid have the added quality 
of forming a flame-impervious char wherever the outer vessel has 
been penetrated, The foaa would also prevent the penetration of 
water and preserve floatation, 

f. From the standpoint of withstanding a crushing 
load, the present outer vessel, which is a standard 55-gallon 
drum, is exceptionally poor, Better use of the same weight of 
material would show shapes that approximate a sphere rather than 
a cylinder with corr.<ations around its sides and with flat ends, 


g- In the matter of the protection cf the inner 


vessel in impact at terminal ve locity a quality engineering 


approach to the problem would include: 

(2) <A better structural shape for the outer 
vessel, snp’ ~imating a sphere or elongated sphere (aerial bomb 
shaped), 

(2) A low center of gravity to fix the point of 
impact with the ground, If this is done the vessel wall thick- 
ness around the impact zone can be heavier than the rest of the 
vessel to lend added strength, Energy-abscrbing material can be 
firmly attached to the outside surface of the vessel to cushion 
the impact, and reduce the danger of penetration of the vessel 
by blunting the edge of ground-supported sharp penetrants, The 
foamed-in-place heat insulation properly modified, could provide 
additional energy absorption for protecting the inner vessel, 

(3) Aerodynamic fins to stabilize the containment 

ssel to fall with the heavy end foremost to ensure where impact 


ccurs, Additional finning can be added to provide high 
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aerodynamic drag to reduce the terminal velocity, The fins can 
serve as safe points of attachment for moving the containment 
vessel in its original or Sadie’ configuration, 

(4) Energy-absorbing structure would be used for 
supporting the inner vessel. There are many methods developed 
for doing this that can be adapted, 

h, The present containment specifications show no 
concern for exposure to corrosive agents that might spill in 
the same accident, Failure by corrosion of the outer and inner 
vessels might occur in a crash in an area difficult tc rewcl. so 
that a long corrosion time is possible, There are paints which 
weather well that provide corrosion protection, Some of these 
might have the additional quality of intumescing when exposed to 
fire to a heat-insulating porous char to enhance the fire protec-~ 
tion. If such paints are considered impractical, then at least 
the inner vessel should have a stainless steel cladding on the 
basic mild steel surface to provide corrosion protection, 

i, In the past twenty years there ’.ave been significan 
advancements as a result of military dezelopnents, in light weight 
materials with great resistance to ballistic penetration; there 
have been advancements in heat resistant and absorbant (intumescen 
materials for fire protection; and advanced structurzl concepts 
and materials for energy absorption developed from aviation crash 
research and from space programs. None of the foregoing are 
apparent in the series of designs. Compare this with the 
enoruous effort NASA expended in providing a container for a 
small radioisotope package to be carried to the moon on the 


Apollo space craft, ine container was required to hold the 


adioactive contents through tne high heating of atmospneric 
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reentry and sharp ground impact in the event of a flight abort. 
I was part of a NASA team charged with the development of this 
container and was party to the advanced material development 
and container design. Computation and testing of near heroic 
proportions supported this work. The NRC attitude on the 6M 
container, which is an equivalent problem, must be regarded as 
casual by contrast. it is apparent that antiquated technology 


| 5 being applied to a problem which cannot afford any less than 
(} 


the best, 


3, In summary: 


a. The assumptions ot the devendants about the air 
crash environment are inadequate. Therefore, the spec's for 
qualifying containers, based on those assumptions, are inappro- 
priate, They should be more stringent and based on realistic 
appraisal of aviation experience and research results over the 
past years. The containers now in use are clearly not designed 
from a complete knowledge of the crash enviromment nor do they 
utilize the best of current state-of-the-art technology for 


protecting articles or occupants in the air-crash environment, 


b, It is considerea feasible and practical, from an 
conomic and engineering viewpoint and considering only currently 
vailable technology and techniques, for the defendants to design 

d build a container that would have virtually zero probability 
f releasing its contents in a “worst case" aircraft accident. 

indicated above, the present containers fail completely to 
eet these objectives, T- continue to utilize them in routine 
ir shipments is to needlessly jeopardize human life and to risk 


he possibility of genrrating extremely adverse public reaction, 


c. The defendants, in their affidavits, have, in 
addressing the probability of release of hazardous material 
to an extent causing extensive deaths, utilized such terms as 
"remote" and "small."' The point is that even events with "remote" 
possibility do occur and in the aviation field, have occurred, 


The thing that must be kept in view is the dimensions of the 


consequences, Even if the most severe set of casualties is less 


than the 100,000 estimated by Dr. Resnikoff and is 10 times less 
as estimated by the affidavit of Barker, the consequences are 
awesome -- and the probability should be reduced from remote to 
virtually zero, The fact that no significant accident has occur- 
red can only be considered fortunate, In statistical probabilities, 
a one~in-a-million chance event may not occur until the two 
millionth trial, but it may also occur on the first trial, My 
‘ belfei is that we cannot afford the "worst case" consequences 
whenever they occur, and that proper design can avoid them, 
d, The present practice of routinely utilizing 4 
container that has experienced some failures even when tested 
to a specification that is inadequate, while depending on the 
remoteness of the probability of calamitous combinations ox 
factors, would be a dou!«fully acceptable visk even if no better 
engineering solution were available, When it is considered that 
the past twenty years of aviation research and testing have provid 
volumes of knowledge with regard to both the hazards and how to 
protect against them, the use of anything less than optimum de-~ 
sign borders on negligence, 
e, It can only be surmised that the vast size and 


complexity of compartmentalization of the federal g.vernment has 
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thus far prevented the cross coupling of appropriate bodies of 
knowledge to provide an adequate container, 

ff, I believe, therefore, that it is in the best 
interest of all parties that shipments by air utilizing the 
present containers be terminated and that the defendants be 
directed to initiate an accelerated program of development of a 
suitable container, 

g. Although the surface transportation accident rates 
are higher than those of sir transportation, the surface modes 
do not involve the higher veloc:.ties and other significant 
elements present in air operaticns and the presert containers 
are believed to be more appropriate to the surface modes; their 
appearance suggests that they may have been designed for rail 
transportation or to rail transportation practices. Thus, 
surface modes of tramsport could suffice while the cor .iner 
designed for air is developed. At the same time, there appears 
to be every reason to believe that the container developed for 


aviation (as the most severe case) would be generally suitable 
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for all modes, 


fSubseribed and sworn to 
before me this (OP ay 
of June, 1975, 


| _¢. a 
Notary Public 
heed Commision CY ees ; 
Adv emaeret ~~ 49a 
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I. IRVING PINKEL 


Mr. Pinkel graduated with honors from the University of 
Pennsylvania in 1934, receiving a 3.A. degree in Physics, and 
joined the government scientific service in 1935 as a physicist 
with the U.S. Bureau of Mines. In 1940, he joined NACA at the 
Langley Research Center to work on the mathematical analysis of 
non-stationary aerodynamic forces and airplane flutter. In 1942, 
he transferred to the Lewis Research Center to work on ‘:he 
hydraulics problems of aircraft engi~» lubricating systems 
operating at high altitudes. 


—————————— 


In 1949, Mr. Pinkel was aprointed Associate Chief of 
the Physics Division at Lewis, with responsibility for studies of 
aircraft operating problems. As a part of this work, full-scale 
airplane crash studies were conducted which resulted in means to 
reduce the incident of fire following aircraft crashes, and the 
development of a theory for the design of aircraft seats to with- 
stand crash shock loads. 


A mathematical theory for the design of supersonic 
nozzles which provides shock-free flow was developed under 
Mr. Pinkel's direction in 1948. He also contributed materially 
to the development of the theory of the “condensation shock" in 
supersonic flow. In 1952, he developed methods for obtaining 
the supersonic flow field around immersed bodies when heat is 
added to the flow. 


Mr. Pinkel was appointed Chief, Fluid System Components 
Division in 1955. In this capacity he directed research for 
improving the performance of compressors and turbines for aircraf 
engines and space power generating systems, and turbopumps for 


rocket propellant systems. Presently he is Director of Aerospace 
Safety Research and Data Institute. - 
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Mr. Pinkel was elected an an undergraduate to Phi Beta 
Kappa, Sigma Xi, honorary scientific society, and Pi Mu Epsilon, , 
honorary mathematics fraternity. Among his honors are the Laura | 
Taber Berbour Awared in 1956 “for the development of a systent for| 
suppressing crash fires", the Flight Safety Foundation Award in 
1953 "for contributions to the safe utilization of aircraft" and 
the NACA Distinguished Service “Medal in 1957. In 1963, he re~ 
ceived the Sustained Superior Performance Award for NASA. He is 
an Ohio Professional ‘Mechanical Engineer, has served on the formes 
NACA Subcommittees on Meterological Problems, Icing Problems, 
Aircraft Fire Prevention, Flight Safety and the NASA Research and 
Technology Advisory Subcormittee on Aircraft Operating Problens. 
Mr. Pinkel is a Fellow of AIAA and a member of the New York 
Academy of Sciences. Ile has been a Special Lecturer, Case 
Institute of Technology Graduate School. In 1967, Mr. Pinkel 
served on the investigation team of the Apollo 204 accident and i 
1970 was involved in the Apollo 13 accideni review. 
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PRANCIS P. McCOURT | 


P.O. Box 2366 


Newport News, Virginia % 
Tel. No. (804) 874-0008 


1931 - Present: 


1950 - 1953: 


1957 = 1959: 


RESUME 


Mr. McCourt has been actively engaged in both | 
military and civilian aviation, multi-engine | 
airplanes and helicopters and aviation research. | 
Has continued to serve as a consultant in matters | 
of aviation safety across the spectrum of the 
aviation community including civilian as well as 
military agencies. Presently operating the firm | 
of F.P. McCourt and Associates, aviation safety 
and management consultants. | 
| 


In 1974 Mr. McCourt completed 18 years of federal 
service at the United States Army's Aviation 
Research Laboratories at Fort Eustis, Virginia. 


“Sex. % as Chief Air Operations for the 


Transportation Research and Development Command. 


Served as the Chief Research Analyst Division 
analyzing and evaluating technological 
advaacements and breakthroughs in aeronautical 
and aero mechanical and other engineering 
scientific areas and determine those having 
direct or indirect effects on current and future 
military concepts. 


Also served as a Special Assistant and Advisor 
to the Director of Aviation and other higher 
nuchorities on programs having national 
sicnificance i.e., flight safety, crash injury 
and other recommended flight safety practices 
which require extensive knowledge and experience 
in aviation research and development operations 
in the broader sense. The assignments required 
an astute ability to render sound and logical 
judgment with the minimum of a preparation. 


Mr. McCourt was appointed Program Manager and 
Project Engineer for the Aviation Crash Injury 
Research Program. Mr. McCourt established a 
program designed to make a recognize = science of 
the technique of aviation crash injury research. 
A comprehensive crash injury investigator's 
course was established primarily to train medical 
doctors in this specialized field of accident . 
investigation from a casualty producing rather 
than on accident causation viewpoint. This has 
helped immeasurably in relating injuries | 
sustained to such factors as occupant restraint | 
systems and general environment though the idea 
of dynamic crash testing of representative types | 
was not a new one; however, Mr. McCourt | 


1966 - 1970: 


recognized that a program of this type, designed 


specifically to investigate a rising toll of 
injyries being sustained in helicopter accidents 
was necessary if medical personnel and aircraft 
designers and manufacturers were to learn more 
about the vertical component of force so 
prevalent in rotary wing accidents. In the 
ensuing 12 years an approximate totul of 45 
aircrafts were crash tested with a wide array of 
experiments aboard. These crash tests were 
fully instrumental and produced beth photographic 
and oscillograph-type recordings which had been 
of immense value to design engineers. In order 
to force the attention of aircraft designers, 
manufacturers and operators on the efforts and 
results ‘of the aviation cresh injury research 
program, and to ensure incorporation of the 
program results inte production aircraft on a 
timely basis, Mr. McCourt has spoken before 
groups of people assigned with all aspects of 
tne*aviation industry throughout the United 
States and abroad. The results of the program 
to date have been most gratifying. Many of the 


_ existing aircraft and safety practices have 


been modified to reflect the latest knowledge in 
this field. 


He was appointed Chief of the Safety and Survive 
Ability of the Army Aviation Material 
Laboratories. He then planned and conducted 
research vorograms with special emphasis on 
personnel and aircraft safety and combat surviv. 
ability in all environments. Programs include 
development of aircraft systems, operational 
safety requirements, and criteria. Development 
of aircraft fire prevention studies and 
development of design for the reduction and 
elimination of pest crash fires and further the 
development of passive counter measures against 
a wider array of weapons threats i.e., balistic, 
sensor-guided missiles and radar. 


Mr. McCourt has published a number of technical 
publications and reports. He is the recipient 
of a number of national and international awards 


in the field of aviation safety. 
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LARRY M. HEWIN 


Mr. Hewin has extensive experience in aeronautical 
research and development, in mechanical design and background as 
a military pilot, instructor, and operations officer. 


Prom 1962 - 1974 he served as a Technical Director and 
Deputy Director of the Army's Aviation Material Laboratories at 
Ft. Eustis, Va., responsible for the planning and conduct of a | 
wide variet “HH & D projects from subsystems to complete exper- 
imental ai: ‘t, supeivising a staff of 320 professional and 
supporting personnel with an annual program ranging from 20 to 40 
million dollars. 


Between 1948 and 1962, Mr. Hewin served several years 
with the National Advisory Committce for Aeronautics as a 
designer of aeronautical research ecuipment. Then, after trans- 
ferring to Ft. Custis in 1951, he served as a Transportation 
Requirements Analyst (Air), Project Engineer, Br iwmch Chief, 
Division Chief, Director of Aviation, and as Long Range Techno- 
logical Forecast Officer. 
! 
Mr. Hewin served as a combat bombe: pilot in WWI and | 
has been awarded several military decorations. Following WI he 
served as both instructor pilot and as operations officer at 
squadron and base level. He currently holds a single and multi- 
engine land commercial pilots license. 


Mr. Hewin holds a 3.S. decree in ‘fechanical Engineering 
from Clemson, M.S. degree in Administration from George Washington 
University and is currently continuing grzuate work at the 
College of William and Mary. 

| 
| 


He is an Associate Fellow of the Institute of 
Astronautic ané Aeronautics, has been a member of, and Chairman 
of, several SAE committees, and has held a number of offices with 
the American Helicopter Society including Associate Technical 
Editor of the Journal. He has published a number of papers and 
lectured to professional societies here and aborad. He also 
served several years as a member of the NASA Subcommittee on 
Aircraft Operating Problems. 


Mr. Hewin has received the Army's Meritorious Civilian 
Service Medal and numerous other awards for recognition of 
accomplishments and performance. ’ 
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Item 17 8 January 1913 
Publications 


McCourt, Francis P. Developments in the US Bales Emulsified eis 
Program. Presented at the AIAA 4th Pr ion Joint Specialist 
Conference. June 1968. ' 

McCourt, Francis P. Survivability of Aircraft and Tracked Vehicles. 
Presentedto. the Army Director of Defense Research and etrerteg 
June 1968, U »-blished. F 


McCourt, Francis P. "Kitten in the Tank," Aviation Digest Mag tine 
March 1968. ‘ 


McCourt, Francis P. Aircraft Safety & Survivability. Presented at the 
Aviation Scientific Advisory Group (ASAG meeting Fort Eustis, VA 
March 1968. Unpublished 
McCourt, Francis P. Potential HES Uses of perce Fuel. Presented 
at the Annual American Society of M Engineers meeting in 
Washington, DC March 1968. ; 
McCourt, Francis P. Use of Emulsified Fuels in Aircraft. Presented at 
the Army International Air Safety Seminar, Williamsburg, Virginia 
December 1967. 

McCourt, Francis P. Factors Influen ate Aircraft Survivability. Presenta- 
tion made to LTG Betts, Army Chief of Research & Development. 
May 1967. Unpublished. 


McCourt, Francis P. US Army Aircraft Fire Hazard, R&D Activities. ° 
Presented at the-Airline Pilot's Association Forum, Los Angeles, CA 
October 196. rag 


McCourt, Francis P. Safety and Sarwuob iy ae Criteria. Presented 
at the American Helicopter Society Anni eeting, May 1966. 


McCourt, Francis P. Factors Influenciag Survivability. (Classified, title 
unclassified). Presented at the Man-Mobility-Survivability Forum 
April 1967. 4 


McCourt, Francis P. Reduction of the Fire Hazord in Aircraft. Presented 
at the Annual Society of Automo.ive Engineers meeting, April 1966, 


outheast Asia Environment and Influence on Milita 


McCourt, Francis P. 
-) Presented at the Mobility 


Mobility. (Classified, title unclassifi 
Forum. October 1964. 
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Item 17 
Publications (continued) 
13. McCourt, Francis P. Operational Problems of Helicooters in the Army. 
Annals of the New York Academy of Sciences, Vol 107, Artl, March 1963. 
resented at the American 


McCourt, Francis P. Safety is 2 Commodity. P 
Meeting. April 1966—~ 


14. 
Helicopter Society Meeting, Regional District 

15. McCourt, Francis P. Ballistic Survey Team Report. SEA, (Classified. title 

unclassified) Advanced Researca Projects Agency, Oifice of the Secretary 

of Defense, 1962. 

McCourt, Francis Pp. Aviation Crash Injury Research. Presented at the 
Aviation Crash Injury Steering Committee Meeting, Cornell- Guggenheim 
Safety Center, December 1961. (Unpublished) 


16. 


the Army 


earch. Presented at 
(Unpublished) 


Injury R 
October 1961. 


Pp. Aviation Crash 
=t Belvoir, VA. 
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Item 17 
Public Speaking 


Date 


25 Feb 69 


30 Oct 68 


15 Oct 68 


6 Sep 68 


June 1968 


9 May 68 


19 Mar 68 


5 Mar 68 


5 Apr 68 


4-7 Dec 67 


14-16 Nov 67 


9 Oct 67 


15 Aug 67 


26 Jul 67 


? McCOURT, Francis P 
8 January 1913 

Organization (Professional/Civic) Function 
The Sertoma Club, Breakfast Meeting Speaker 
Local Chapter, Newport News, VA 
Annual Meeting, Army Aviation Association Awardee 
of America, Washington, Dc 
Local Meeting, Institute of Electrical and Speaker 
Electronics Engineers, Norfolk, VA 

Speaker 


Engineering Management Technology Review 
Meeting (EMTR) Lockheed Company, 
Burbank, California 


ALAA 4th Propulsion Joint Specialists 
Conference 


NASA Research & Technology Advisory 
Subcommittee on Aircraft Operating Problems 


American Society of Mechanical Engineers 
Annual Meeting, Washington, DC 


Department of the Army Aviation Scientific 
Advisory Group Meeting, Fort Eustis, VA 


Top: Management Meeting, Boeing-Vertol 
Company, Morton, PA 


20th Annual International Air Safety Seminar 
Williamsburg, VA 


American Helicopter Society National 
Meeting 


Society of Automotive Engineers Meeting 
El Segundo, Califomia 


Rotary Club, Local Chapter Meeting 
Newport News, VA 


American Helicopter Society Local Meeting 
Fort Monroe, Virginia ° 


Presented Paper 


Discussion Leader 


Presented Paper 


Presented Paper 


Speaker 


Presented Paper 


Panel Member 


Panel Member 


Presented Paper 


Speaker 


Pane! Member 


Itera 17 


Public Speaking (continued) 


pate 


8-10 Jun 67 
26-27 Apr 67 


10-15 Apr 67 


22-25 Feb 67 


5-6 Jan 67 


22-23 Nov 66 


31 Oct - 4 Nov 66 
18-19 Oct 66 
4-9 Oct 66 


11-13 May 66 


24-28 Apr 66 


6-9 Oct 64 


19-24 Apr 64 
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Organization (professional/Civic) 


18th National Aircraft Maintenance and 
Operations Meeting, Reading, Pennsylvania 


Society of Automotive Engineers Meeting 
New York, NY 


Man/Mobility /Survivability Forum, Allison 
Division of General Motors, Indianapolis, 
Indiana 


Post Crash Fire Meeting, General Dynamics 
Company, Fort Worth, Texas 


Society of Automotive Engineers Meeting 
San Antonio, Texas 


Department of Defense Petroleum Committee 
Washington, DC 


Aircraft Fires & Antiaircraft Artillery 
Threat, North Vietnam Conference (GEN 
Disos™ nd Staff), Langley AFB, VA 


Tactical Air Warfare Center Antiaircraft 


Artillery Conference, Eglin AFB, Florida 


5th Aviation Contractors' Safety Representatives’ 


Conference, Nortolk, VA 


Airline Pilots’ Association Air Safety Forum 


Los Angeles, California (National convention) 


American Helicopter Society Meeting 
Washington, DC 


Society of Automotive Engineers National 
Aeronautic Meeting g Production Forum 


New York, NY 


Annuai Mobility Forum, Allison Division of 
General Motors, Indianapolis, Indiana 


Society of Automotive Engineers 
Cabin Safety Committee Meeting, Phoenix, AZ 


§ January 1913 


Function 


Presented Paper 


Panel Chairman 


Speaker 
Panel Member 


Speaker 


Presented Paper 


Speaker 


Speaker 


Speaker 
Panel Member 


Speaker 
Speaker 
Panel Member 
Speaker 


Panel 
Chairinan 


Presented Paper 
Panel Member 


Speaker 


spacers ae 


Saye 


«on 


spe eee ge I 
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Item 17 McCOURT, Fr 
Public Speaking (continued) 8 January 1913 
Date Organization (Professional/Civic) 

9-11 Apr 64 Leading Civic & Industrial Personnel 


3-8 Nov 63 


2-6 Dec 62 


Detroit, Michigan 


16th Annual International Air Safety Seminar 
Athens, Greece 


15th Annual International Air Safety Seminar 
Williamsburg, VA 


ancis P 


Function 


Speaker 
Presented Paper 
Panel Member 


Presented Paper 
Panel Member 


UNITED STATES DISIRICT COURT 


i THE STATE OF NEW YORK, : 
: Plaintiff, 


Vv. AFFIDAVIT 


THE NUCLEAR REGULATORY COMMISSION, : 75 Civ. 2121 (WCC) 
et al., 


Defendants. : 


MONTGOMERY COUNTY) 


: §S.¢ 
STATE OF MARYLAND) 


JOHN W. GOFMAN, being sworn, deposes and says: 


1. I am a licensed physician and a nuclear chemist. I am Professor 
Emeritus of Medical Physics, Division of Medical Physics, University of California 
at Berkeley, California. I have served as Associate Director of the Lawrence 
Laboratory (Livermore), in charge of the AEC sponsored program on the biological 
effects of radiation from radioactivity associated with peaceful and military 
{ nuclear energy programs (1963-1969). In that work I did anc supervised a large 


amount of work on the production of cancer by radiation, and was particularly 


concerned with problems such as cancer production by plutonium. Since that 


f , time, in my academic capacity, I have written reports, testified before State 
a y Legislature Committees, coneucted analytical research, and published some 30 


reports and scientific journal papers on the biological effects of radiation. 
I was one of the earliest nuclear chemists to work with plutonium, during 
jer World War II, and developed two patented processes for the chemical separation 
i 4 and purification of plutonium. 
, In the field of special nuclear materials, I am additionally qualified, . 
having been co-discoverer both of the existence and fissionability with slow 
one of the three special nuclear materials 


and fast n~ trons of Uranium-233, h 


; of concern here. 
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of plutonium by air into New York. Unfortunately, this form is also the worst 
possible form from the point of view of production of human lung cancer upon 
dispersal. Moreover, it is alleged (Affidavit of Peter N. Skinner, page 5) 

that the plutonium oxide is in the form of particles of the size range of 1 micror 
Such particles 2re right in the middle range of the most serious of all upon 
dispersal because they do reach the tracheobronchial and pulmonary regions of 

the lung and provide a dangerous degree of retention in the lung, based upon 
extensive animal experiments and human accident experience. 

4. It is not necessary to discuss the special nuclear material, Uranium-235 
at any degree of enrichment, since I do not consider it to present a radiological 
hazard even if dispersed. For Uraniwn-233, the hazard, radiologically, is 
significant, but since I understand this is not contemplated for shipments in 
the early future, no further discussion will be made of this nuclide. Therefore, 
in the remaining paragraphs attention will be focussed upon plutonium. Since 
the biological hazards of plutonium depend upon its alpha particle ridiation, 
the various mixtures of plutonium nuclides can be appropriately handled by 
measurement in curies (or fractions thereof), since this describes the radiation 
propertiesin units of radiation independent of the weight mixture of the various 


plutonium nuclides. 


5. In para. 16 of his affidavit, Mr. Barker refers to 30 years of con- 


tinuing research on plutonium. It is common in scientific history for crucial 
points to be missed even over longer periods of time. Precisely this has 
happened (as demonstrated in Exhibit B) concerning the physiological retention 

of plutonium in the lung. It is my opinion that this has the effect of having 
led previous scientists to underestimate the toxic, cancer-producing property 

of plutonium in man by at least 1000-fold. That is, the hazerd per unit quantity 
of plutonium deposited in lung is 1000 times higher than has been previously 


considered. 


6. There is no doubt but that the principal hazard of dispersal of 
plutonium is yia inhalation, rather than via ingestion or via skin applicatiot 


Ingestion does provoke 4 hazard of producting cancer of the colon. Neverthel« 


under credible circumstances inhalation, with production of fatal human lung | 


cancer, will by far dominate the hazard picture. 

7. In para. 21 of his affidavit, Barker states, "The minimum dosage \ 
required before there is any chance of significant injury depends upon the type 
of plutonium inhaled.” This statement is misleading. First, it is true that | 
particles sufficiently large, ©-3- 20 microns, are highly unlikely to get to 
the part of the lung where they can produce injury or cancer. But this is also 
irrelevant here since it is alleged that the shipments by air contain 1 micron 
particles, which are extremely hazardous. Second, there is no such thing as a 
minimum dosage required for injury, since all authorities agree that the risk 
of cancer is in direct proportion to the dose of plutonium inhaled, if it gets 
to the susceptible lung regions. The expected particles of plutonium oxide 
do meet this requirement. 

8. In para. 22, Mr. Barker indicates that 12 persons having 23 and 24 
years exposure time have been kept under surveillance and have shown no evidence 
of physical changes from their plutonium exposure. This is not a relevant 
observation with respect to the hazard of plutonium inhalation, which is at 
issue here. These particular individuals are just now entering the age period 
in life where lung cancers from plutonium exposure are to be expected. This 
error has been made repeatedly in the history of radiation injury and eancer, 
e.g. in the underestimation of cancer from the Hiroshima- Nagasaki bombings and 
in the similar underestimation of lung cancer in uranium miners on the Colorado 
Plateau. 


There is nothing whatever in the ohservations on the workers referred to 


by Mr. Barker that would be at variance with the Lung cancer hazards estimated 


Se 


for plutonium inhalation in Exhibit B, namely, 1 lung eancer for every 0.011 
micrograms of reactor plutonium deposited in human lungs of smokers and 0.14 
micrograms in non-smokers. 


9. In para. 23, Me. Barker states that "Where inhalation of plutonium 


is known to have occurred, medical treatment such as lung lavage (flushing with 


. water) and administration of DPTA (diethylene triamine pentaacetic acid) can 
be used to remove some of the plutonium, and thereby reduce the dose." 

This approach cannot possibly be considered relevant in any credible cir- 
cums tances involving dispersal of plutonium following an aircraft accident. 
Firstly, the numbers of persons potentially requiring lung lavage could credibly 
number in the tens or hundreds of thousands, for whom such a procedure is 
manifestly impractical to consider. Secondly, Mr- Barker appears to have over=- 
looked that DPTA administration was tried in Rocky Flats workers exposed to 
plutonium oxide in a fire in 1965. There was no reduction in dose from such 
treatment. 

10. In his par“. 24, Mr. Barker suggests, "Based upon conservative dose 
calculations, deposition of 6.01 micrograms of reactor plutonium in the lung 
might cause death within a 15- to 45-year period after inhalation in about two 
cases out of 10,000." I consider this calculation to be seriously erroneous. 
Based upon the material in Exhibit B, I calculate the following: 

For cigarette smokers , deposition of 0.01 micrograms of reactor plutonium 
will cause lung cancer death in 9090 out of 10,000 persons in a 15 to 45 year 
period. 

Therefore, it is my opinion that Mme. Barker has underestimated the serious- 
ness of lung exposure to plutonium by 4045 times for cigarette emokers and by 
350 times for non-smokers. 

ll. In his para. 24, Mr. Barker states that the time required for death 


decreases 4S the amount deposited increases. This statement is in error, in 
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Mr. Barker elsewhere in his affidavit demotis trates his realization that 
inhalation, DOs ingestion, is the major concern of plutonium dispersal. And 


wae. 


for inhalation, the evidence (Bennett, 1974, and others) is clear and unequivoca 
that the amount deposited through inhalation is anything but negligible. Bennet 
report indicates the average person now carries $2 picograms of plutonium-239 
equivalent from the weapons test fallout. My own estimate is that over the 
entire Northern Hemisphere (where this approximately S tons fell out) about 
1,000,000 persons have been irreversibly committed to develop fatal lung 

cancer as a result of this average amount inhaled and deposited. 

Further, the consequences to areas of New York of a dispersal of a partic~ 
ular quantity of plutonium are grossly more severe because deposition will 
occur in 10's and 100'’s of square miles instead of over the tens of millions 
of square miles for fallout from the stratospheric dispersal in weapons tests. 

Thus, the fallout from dispersal over the tens of millions of square miles 
of the Northern Hemisphere has already committed serious human harm in fatalities 
expected from lung cancer. From any particular amount dispersed, the dispersal 
in an air accident in New York will be approximately 100,000 to 1,000,000 times 
more serious. 

16. In his para. 37, Mr. Barker discusses particle size, and correctly 
points out that particles above 10 microns will not be inhaled when the nose 
is exposed. However, it is alleged that some, at least, of the shipments to 
New York are composed of particles of 1 micron size, which are extremely hazardous 
for inhalation. 

17. In his para. 39, Mr. Barker deals with "Exposure". There he States, 
"Again it is obvious that if a small amount is dispersed and is widely diffused 
then the amount any one person can inhale is that much less.” 

This statement can only reflect that Mr. Barker is unaware of the major 
principles of cancer induction by radioactive particles. He is correct in 
saying that any one person gets less. But that is not germane. All authorities 
in this field would agree with me, I believe, (the BEIR Committee, for example) 


that if 100 people inhale 1000 particles each, there will be the same number 


: . ro i Mike fie diffusi 
xf cancers as if 10,000 people inhale 10 particles cach Thus, wide diffusion 
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simply means that the same total number of cancers will occur, but over a 
larger geographic area. 

18. In his para. 46, Mr. Barker states that Dr. Res nikoff"s predictions 
of thousands of deaths due to 4 release of plutonium in an aircraft accident 
"are based upon certain unrealistic or overly conservative assumptions.” 

One of the issues Mr. Barker raises is that Dr. Resnikoff has over- 
estimated radiation dosage. Dr. Reznikoff did not have the benefit of the 
new information to be found in Exhibit B. That information should have led 
Dr. Resnikoff to predict dosages 103 times higher to the cancer-relevant 
lung bronchus cells, at least for the approximately 50% of the population 
smoking cigarettes. Thus, on biological grounds Dr. Resnikoff's predictions 
of dosage are far too low, not too high. Even if he were too high on ).eteor= 
ological considerations, it is difficult, at best, to see how this factor of 
103 could have been overcome. My opinion, therefore, is that Dr. Resnikoff 
was not conservative enough, which is the direct opposite °o Mr. Barker's 
suggestion of “overly conservative assumptions". 

19. In his para. 55 on Dose Conversion Factors, Me. Barker peaks about 
studies from E.R.D.A. and from Oak Ridge having used a 50-to 70-year period 
for dose delivery after intake of plutonium. Then he goes on to state, "The 
individual dose during the first month following exposure is about twenty 
times lower.” 

One must wonder what conceivable relevance Mr. Barker attaches to the 


dose in the first month following exposure. Certainly no expert in radiation 


injury would attach the least significance to this first month dose. The 


reason is that the relevent dose for cancer production is the cumulative dose; 
by no means, the first month dose. Further, all experts on plutonium know 
that the clearance from the lungs is very slow, only about & being removed 
from lungs in a year and a half. It is absolutely essential, therefore, to 
cumulate dosages over far, far more than one month to make any meaningful 


assessment of cancer-production risk in the exposed individual. 
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20. In his para. 54, Mr. Barker refers to Dr. Resnikoff's treatment 
of the exposure of airport personnel. Dr. Resnikoff estimated in his affidavi 
Appendix 3, Table 4, that 30,000 persons t the airport are expected to die 
cf lung cancer in his case 5. Me. Barker criticized Dr. Resnikoff as follows: 
"Dr. Regnikoff further assumed that all persons at the airport (30,000) would 
receive exposure at the maximum level." Mr. Barker then states that his vwu 
analysis shows, "Thus the effects of the plutonium on the airport personnel 
estimated by Dr. Resnikorf are about 5 to 10 times higher than they actually 
would be.” 

We can, for analysis, assume Mr. Barker's meteorological estimate might 
be correct. But even if it is, he states this lowers the dose by a factor 
of 5 or 10. From the information in Appendix B of this affidavit and from para 
18 (this affidavit) we must estimate that Dr. Resnikoff's dose evaluation 
was too low by a factor of 103 times for cigarette smokers exposed to 
plutonium, and by 4 factor of 8.2 times for non-smokers. Therefore, even 
if Mr. Barkers meteorology factors of $5 to 10 were correct, these dosage 
factors would still greatly overwhelm the reduction. Hence, if Dr. Resnikoff 
estimated that all 30,000 at the airport would die, incorporation of Barker’s 
factors and mine still would lead to the conclusion that all 30,000 would die. 

21. On page 9 of Dr. Resnikoff's affidavit, he discusses his Case A 


involving New York City. He calculates that each of the 8,000,000 persons 


would inhale 6.8x1075 Ci. To convert from ir aled plutonium to deposited 


plutonium, it is necessary to divide by 4, so the lung deposited plutonium 

per person would be 1.7xl07& Ci, or 1.7 microcuries. For reactor-nlutoniur, 

1 microcurie is 3.0 micrograms. Therefore, each person gets 5.1 micrograms. 
For cigarette smokers, the lung cancer dose (see definition in Appendix 8) 

for reactor-plutonium is 0.011 micrograms, so each person will receive 

5.1/0.011, or 464 lung cancer doses. This is 464 times as much as required 


the exposed subjects to be assured of lung cancer death. 


For non-smokers, 
plutonium. Therefore, 
cancer doses. 

The only mitigating factor is 


may be 10-fold less sensitive tha 
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the lung cancer dose is 0.14% micrograms of reactor- 
each person would receive 5.1/0.14, or 36.4 lung 
All these people would also be guaranteed lung cancer death. 
that persous older than 30 years of age 


20-30 year olds. But since the number of 


lung cancer doses is so high, this will not prevent deaths even in the older 


persons 
My 
of lung 


instead 


For his cas 4, Dr. 


(beyond 


least, namely, at 100 kn. 
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exposed. 
conclusion is that all 8,000,000 people in New York City will die 


cancer (unless, of course, they die before their cancer develops) 


of Dr. “*snikoff's estimate of 105,000 deaths. 


Resnikoff estimates (his Table 4) that the Ci uptake 


the airport) is 3.06x10°5 Ci per person even for those exposed the 


Dividing by 4 to convert inhaled to deposited 


or 0.76 microcuries. Converting to micrograms, 


we get 2.28 micrograms reactor-plutonium per person. 


My conclusion, since these ¢ 


per person, is that all 2,650,009 exposed persons in Dr. 


will die of lung cancer, 


ses are far more than one lung cancer dose 
Resnikoff's Case 8B 


instead of Dr. Pesnikoff's estimate of 46,700 


cancer deaths beyond the airport. 


In Dr. Resnikoff's Case C (Table S, his affidavit), 


the airport, he estimates a wotal uptake of 0.521 Ci. 


for persons beyond 


inhaled to deposited plutonium, we get 0.13 Ci total deposited in some 12.4 


million persons. 


As a first approximation, we shall assume half the dose goes to smokers, 


and half to non-smokers. 


to microcuries gives 6.Sx10* microcuries. 


Therefore, each group gets 0.065 Ci. Conversion 


Conversion to micrograms gives 


19.5x104 micrograms 


Dividing by 4 to convert 


Pe he 
For smokers, therefore, lung cancer doses =19,5x10" =1.77x107 lung cancer doses. 
0.011 


For non-smokers, lung cancer asses 2 19.5xL04— 1.39x106 lung cancer doses. 


— 
= 


0.14 
Therefore, for the 6.2 million s ers, it is predicted that essentially 


all will die of lung cancer, since there are approximately 3 lung cancer 


doses per person. Even for the group farthest out (100K m), each person 


averages more than 1 lung cancer dose. 

For the 6.2 million non-smokers, approximately one out of five will die 
of lung cancer, or about 1.2 million. 

Total deaths predicted are approximately 7.4% million persons instead of 
1011 deaths predicted by Dr. Resnikoff .« 
23. In para. 52 of his affidavit, Mr. Barker criticizes Dr. Resnikoff's 
predictions for Manhattan or the ground, "The wind blows in a northwesterly 
direction toward Manhattan on the average only about 3% of the time." 

Considering that my own analysis is that in this case. essentially all 
8 million persons in Manhattan would die of lung cancer, it is hardly 
reassuring that this might ho gpen on 1/30 of the potential days for an 
aircraft accident. Considering the consequences, it would be reasonable 
to require that such winds must eceur less than once .n a billion days, 
rather than once in 30 days. So Mr. Barker falls far far short of meaningful 
reassurance. 

24u. In Dr. kesnikoff's affidavit (page 11) he states, "T have included 

effects due to resuspension of the Pu dust, which may be the most serious 
all possibilities." 

I express my total agreement that this may indeed be the most serious 
of all possibilities. It is so serious that, even for a dispersal of 1/100 
as much plutonium as Dr. Resnikoff's analysis describes, I would consider that 


evacuation of New York City would require serious contemplation. The economics 


rr 
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and social implications of this for the people of New York, for the economy 
of New York, and for the economy of the country would represent a peacetime 
disaster unparalleled in the history of the USA. 

To be sure, the resuspension could be mitigated to some degree by wash- 
downs of buildings and streets, but one could hardly anticipate total 
tues of this. Anything short of total effectiveness would fail 


to prevent the total panic and paralysis of New York City. 


25. Conclusion 


In making this affidavit I support the motion of plaintiff for a 
preliminary injunction. I do so because I consider, after careful review, 
that a serious immediate hazard exists if air shipments of plutonium continue. 
I find that Dr. Resnikoff's estimate of the hazard, in itself very serious, 
is a major underestimate of the hazard. I find, further, no significant 
answer, (as pointed out in all parts of this affidavit) to the seriousness 


of the hazard in the affidavit provided by Mr. Barker of the Nuclear Regula- 


tory Commission. 
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EXHIBIT A 


Educational and Professional Qualifications 
of John W. Gofman 


Birth: Cleveland, Ohio, September 21, 1918 


Education: A.B. Chemistry, Oberlin College, 1939 
Ph.D. Nuclear Chemistry, University of California, Berkeley, 
California, 1943 
M.D. School of Medicine, University of California, San Francisco, 
. California, 1946 
Internship, Dept. of Medicine, University of California, San 
Francisco, California, 1946-47 


Experience and Responsibilities: 


p ys Academic Appointment to Division of Medical Physics, University 
of California, Berkeley, California as Asst. Professor, 1947. 

2. Advanced to Full Profess tship, 1954 and held that position 
until voluntary acceptance of "meritus Status, January 1974. 

3. Member and Research Associate, Lawrence Laboratory (Berkeley 
and Livermore), 1947-1973. 

4. Appointed to organize Biomedical Division (auspices of US AEC) 
at Lawrence Livermore Laboratory, 1963. Served as Chairman 
of Biomedical Division, 1963-1965. 
Associate Director (for Biology and Medicine) of the Lawrence 
Livermore Laboratory, 1963-1969. 
Member of the National Nerva Advisory Board on Space Nuclear 
Propulsion (approx. dates 1963-1966). 
Physician in Charge (Industrial Medicine and Radiation Protection) 
Lawrence Livermore Laboratory, 1953-1957. 
Consultant in Radiation Protection and Industrial Medicine, 
Aerojet General Nuclear Corporation, 1960-1967 (approx. dates). 
Group Leader, Plutonium Project, University of California, 
Berkeley, California, 1942-1944, (part of The Manhattan Project). 


Patents: 1. The Columbium Oxide Process for Separation of Plutonium. 
2. The Sodium Uranyl Acetate Process for Separation of Plutonium. 
3. The Production and Fissionability of Uranium-233. 


Scientific Publications in Relevant Area: 
L 


° A Series of 24 Reports on the Cancer and Genetic Hazaad of Ionizing 
Radiation (Reports GT 101-124, Lawrence Livermore Laboratory. 
Also published in Hearings of the Joint Committee on Atomic Energy, 
91st Congress. Hearings of January 28, 1970. (with A.R.Tamplin). 

> Gofman, J.W. and Tamplin, A.R. "Epidemiologic Studies of Carcino- 
genesis by Ionizing Radiation", in Proceedings of the Sixth 
Berkeley Symposium on Mathematical Statistics and Probability", 
Statistical Laboratory, University of California, U.C. Press, 
Berkeley, California 94720, 

= iF Co-Editor of "Advances in Biological and Medical Physics". A 
13-Volume Series, Academic Press, New York. 


Teaching: (as Professor) 27 years at University of California, Division 
of Medical Physics at Berkeley, including Biological Effects 
of Radiation, Radionuclides in Biology and Medicine, Carcino- 
genesis, general, and Kadiation-Carcinogenesis. 


John W. Gofman 


104S Clayton Street 
San Francisco, California 94117 
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THE CANCER HAZARD FROM INHALED PLUTONIUM 
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CNR Report 1975~ 1 


COMMITTEE FOR NUCLEAR R 


P.O. Box 2329 


ESPONSIBILITY 
Dublin, Californig 74566 


Foreword 
The calculations presented here, and in the other reports of 
his CNR series, represent a first approximation of the biological hazards 
from plutonium exposure. 

In essence, these cre studies of the dosimetry of plutonium ex- 
posure. There are certain critical voi mankind's knowledge of the 
physical and physiological parameters which determine the dosimetry, 
and thus we have made necessary assumptions which are all clearly 
identified. 

It is anticipated that as additional data become available, 


the calculations herein: will be updated to take them into account. 
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Summary of Conclusions 


(1) The lung cancer potential in humans from inhaled insoluble compounds of 
plutonium (such as PuOd particles) his been grossly underestimated by such authoritative 
bodies as the International Commission on Radiological Protection and the British Medical 


Research Council. 


(2) The term "lung cancer dose", used freely in this report, has a specific scientific 
definition, namely, the reciprocal of the lifetime lung cancer risk per unit of radiation, 
whatever be the units under discussion. In more popular terms, one "lung cancer dose" 

of a carcinogen such as plutonium introduced into a population will assure one extra 


lung concer death. 


(3) The lung cancer hazard of plutonium inhalation is much higher for cigarette- 
smoking humans than for non-smokers. The calculations presented here suggest the follow= 
ing values for inhalation of insoluble plutonium particulates. 
For Cigare:te-Smokers: 

py29? 

(a) 0.058 micrograms deposited py2s? capeenbits one "lung cancer dose". 

(b) 7,830,000,000 "lung cancer doses" per pound of Pu23? 

Reactor-Pu 

(a) 0,011 micrograms deposited reactor-Pu represents one "lung cancer dose” 

(b) 42,300,000,000 "lung cancer doses" per pound of reactor=Pu. 
For Non-Smokers: 

p23? 
239 


(a) 0.73 micrograms deposited Pus~” represents one “lung cancer dose”. 


(b) 626,000,000 "lung cancer doses” per pound Py23? 


Reactor=Pu 
(a) 0.14 micrograms deposited reactor=Pu represents one "lung cancer dese”, 


(b) 3,380,000,000 “lung cancer doses" per pound of reactor=Pu. 


(4) While the estimated hazard is some twelve times lower for non-smokers than 
for smokers, the hazard for non-smokers for reactor=Pu, which is what nuclear energy 


provides, is indeed severe. Clearly, there would be no source of comfort available 


even if no one in the population smoked cigarettes. 


(5) The reason for the gross underestimate by ICRP or BMRC is their use of a 
totally unrealistic, “idealized” model for the clearance of deposited plutonium from 
the lungs and bronchi, plus their non=recognition of the bronchi as the true site for 
most human lung cancers. The erroneous model used by such organizations fails totally 
to take into account the effect of cigarette-smoking upon the physiological function 


of human lungs. 


(6) Plutonium nuclides, or other alpha particle-emitting nuclides, in an insol- 
uble form, represent an inhalation hazard in a class some five orders of magnitude more 


potent, weight for weight, than the potent chemical carc! 1ogens. 


4) The beagle dog data on lung cancer production from inhaled plutonium 

already are in good general accord with the human estimates of this report, even though 

it is widely realized that the current beagle data must be overestimating the lung cancer 
dose. When the beagle deta became available at lower dosages, it is virtually certain that 


they will not be an order of magnitude away from the human estimates. 


(8) None of the calculations presented in this report make any use of “hot particle” 
theories and are in no way dependent upon such theories. Unfortunately, so much effort 
has been expended, for example, by the British Medical Research Council, in countering 
“hot particle" theories that they overlooked the real cancer hazard derivable from 
straightforward dosimetry, as presented here. It tums out that dosimetry provides cancer 
risk estimates well within order of magnitude agreement with those predicted by Geesaman- 


Tamplin=-Cochran. 


(9) The lung cancer potential of insoluble particles of plutonium compounds should 
result in worldwide rejection of nuclear fission energy involving any kind of plutonium 


handling or recycling. No meaningful mitigation of this problem would be achieved even 


if cigarette smoking stopped totally. 
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THE ‘CANCER HAZARD FROM INHALED PLUTONIUM 
eee 


John W. Gofman* 
Introduction 
At this critical juncture for societal choices of energy supply for the future, one 
possible choice is a nuclear fission economy besed upon the element plutonium (element 94), 
Tamplin and Cochran (1) have pointed out that the U.S. AEC projected that over 4 million 
megawatts of nuclear capacity will be installed between 1970 and 2020. Based upon this 
estimate, Tamplin and Cochran pointed out that over the lifetime of these plants this 
installed capacity could result in a cumulative flow of approximately 200 million kilograms 
(440 million pounds) of plutonium through the nuclear fuel cycle, Putting this much 
plutonium "through the nuclear fuel cycle” means plutonium becomes a commonplace 
article of commerce, being handled by thousands of workers and being transported on 
highways, railways, and airways in numerous shipments per day, 
Plutonium is widely recognized as a potent asia and is of particular 
concern in the form of insoluble particles of plutonium dioxide (Pu) as a very potent 
agent for the production of lung cancer in man. Estimates have heen mede by several 
individuals and groups of the ithe of human lung cancers to be expected for the 
inhalation of specified quantities of PuOz particles. Such estimates range over several 
orders of magnitude, with Cohen (2) providing the lowest estimate, Tamplin-Cochran (1) 
providing the highest estimate, and the British Medical Research Council (3) providing 
evidence suggesting an intermediate value. Unfortunately, the problem has been clouded 


by needless polemic discussion of whether or not the "hot particle" hypothesis (Geesaman) (4) 


*John W. Gofman, M.D., Ph.D. is Professor Emeritus of Medical Physics, Division of 
Medical Physics, University of California, Berkeley, California, 
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is correct. The issue of PuO particle carcinogenicity can be opprece:ed in a straight= 
forward manner with no reference whatever to “hot Particle" theories. _ 

It is our purpose here to present such a straightforward anc! -is leading to 
some reasonable limits for the expected numbers of human lung cance~ for the inhalation 
of plutonium Particulates, There are certain crucial voids in our knowledge of the 
behavior and disposition of PuOo, once deposited in the lung. Asa result, the estimate 
of the number of cancars becomes dependent upon the assumptions used where evidence 
is lacking, Cohen, in his analysis, simply overlooked the important problems of 


behavior of the PuO2 in the lung. The British Medical Research Council Paid lip service 


Detailed Analysis of Lung Cancer Induction by Plutonium 


The analysis of the lung cancer~producing properties of inhaled plutonium 


particulates (usually, but by no me. recessarily, insoluble particles of Pup) proceeds 
by several steps, 

Step 1: Analysis based upon the known carcinogenicity of x-rays, gamma rays, and 
neutrons for human lung tissue, followed by analysis of the dose to be delivered to lung 
tissue by inhaled particulates of plutonium, assuming the plutonium delivers its radiation 
to the entire mass of broncho~pulmonary tissue. Since the nuclear Power industry will 
Provide mixtures of Plutonium huclides, rather than the predominant nuclide, Py23? 

the analysis will consider effects of Py23? ong effects of Pu mixtures from nuclear power 
reactors, to be designated simply as “reactor=Py", 

Step 2: Analysis of the nature of the problem of non-uniform distribution of plutonium 
within the lung and the crucial problem of which cells jn the broncho-pulmonary system 


are involved in human lung cancer Production, 
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Step 3: Final estimates of the probable limits to be placed upon the lung cancer 


expectations per pound of plutonium deposited in lung tissue of human populations, 


Step 1, Analysis based upon the known carcinogenicity of x-rays, gamma rays and 
neutrons for human lung tissue. 


There has been, for several years, conclusive evidence that human population 
groups exposed to x-rays, or to combinations of x-rays, gamma reys, and neutrons have 
developed an excess of lung cancers that must be attributed to radiction exposure. Gofman 
and Tamplin>~“Rave presented comprehensive analysis of the quantitative aspects of such 
lung cancer production. More recently the BEIR Committee presented its analysis of the 
same evidence. (24) We shall discuss the differences (minor, at best) in the conclusions 
to be derived from both analyses. There is abundant additional proof that broncho= 
pulmonary irradiation produces lung cancer in man from the tragic experience of uranium 
(and other) miners exposed to radon gas and daughter products of radon. However, we shall 
refrain from using these latter data for quantitative purposes because virtually everyone 
reclizes that dose estimation in rads or rems is exceedingly tenuous at best for the miners, 


The analysis of Gofman-Tamplin led to the conclusion that, for diffuse lung 


irradiation, there occurs a 2% increase over the spontaneous lung cancer death rate each 


year in an exposed population, once the latent period of some 10-15 years is passed, (25) 
Precisely how long this 2% per year increase (in lung cancer death rate) cersists is not 

known from direct evidence. A modestly conservative estimate (agreed to by many observers) 
is a persistence of 30 years, but persistence for the remainder of the life span of the exposed 
population cannot be ruled out. The BEIR Committee recognized this uncertainty in its 
report. The vaiue of 2% increase over spontaneous lung cancer death rate, according to 


Gofman-Tamplin, applies for young adults of the 20-30 year age range. 


Some workers have analyzed lung (and other cancer) production by radiation 
in terms of the absolute number of cancers produced per rem exposure of a population, 
with no reference to a percent increase over the spontaneous occurrence rate. Cohen has 
chosen this approach, with the strange statement thot: 


"It may be noted that our calculations employed the "absolute risk" 
model of Reference 5 (the BEIR report) rather than the “relative risk” 
model. Primarily this is because the age-dependent risk of each 
type of cancer is not readily available, and the calculations ore 
more complex. In ref, 5, the relative risk model gives a two times 
larger effect. However, the available evidence tends to support 
the absolute risk model and it seems to be preferred by most experts 
in the field, so its use is justified by our aim to determine the mest 


probable effects.” 
The available evidence, in the opinion of the present author, is very much in 
favor of the opposite conclusion - namely, that the relative risk method has very sound 


foundation indeed. A variety of pertinent sources of evidence points strongly to radiation 


action os a multiplier of other carcinogenic influences (e.g., radiation multiplies the 


effect of cigarette smoking in the uranium miners). If radiation acts as a multiplier, 
then the best approach is the relative risk method, with a specified percent increase over 
the spontaneous cancer fatality rate per rem of exposure. The BEIR Committee was unable 
to choose between the two approaches, commenting as follows: (p.99, BEIR Report) 


"Absolute risk estimates are generally more useful for purposes of 
radiation protection than are relative risk estimates, because they 
specify directly the number of persons affected. On the other hand, 

if the risk due to radiation were found to increase in proportion to 

the natural risk, then the relative risk would provide the more appro~ 
priate estimate. Since the existing knowledge of radiation carcino= 
genesis is not always sufficient to indicate which type of estimate 
applies best in a given situation, both the absolute risk (where possible) 
and the relative risk are given in this report." 


Since the present author considers the scientific evidence overwhelmingly in 


favor of the relative risk method, that method (including BEIR's relative risk estimates) 
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will be used in all calculations here. It is a very simple matter, as will be noted, to 

convert the relative risk estimates, scientifically sound, into absolute numbers of lung 

cancer fatalities. Moreover, in periods of rapidly changing lung cancer death rates 

(such as the 1940-1975 period in the USA), the relative risk method can avoid serious 

errors of under-estimation. The absolute risk method, using data for populations exposed in or 
before 1945, may be truly irrelevant in making estimates for the real world of 1975. 


The most recent datum from the American Cancer Society prevides the estimated 


() 
value, 63,500 lung cancer deaths per year (1975) for men in the usa” Virtually all these 


lung cancer deaths are in men over 25 years of age, so they may be taken to occur in a 
population of approximately 50 million men (those over 25 years of age). 

The spontaneous (or as BEIR calls it, the “natural ") lung cancer death rate, 
therefore, is 

$3500 , or 1,27x1073/year, Expressed otherwise, this means 1,27 fatal lung 

“5x107 

cancers per 1000 persons per year, spontaneously occurring in men over 25 years of age. 

If we now utilize the Gofman-Tamplin figure above of a 2% increase over the 
spontaneous rate per rem of exposure, we arrive, per rem, at the following: 

(0.02) (1.27x1073), or 2.54x1075/year as the expected increase in lung concer 
fatalities per year per rem of exposure. Henceforth in this discussion, we shall refer 
to estimates arrived at in this manner as "Gofman-Tamplin” estimates. 

The BEIR Committee arrived at a somewhat lower percentage increase per rem 
of exposure. However, BEIR realized that the exposed subjects had not been followed 
long enough to be sure they were on the "plateau" of observed effects. We may quote 


BEIR Report (p. 156) os follows: 


"It is possible, therefore, that in the final analysis the absolute risk 
in these groups will approach 2/10°/year/rem end the relative risk will 


reach 0.5% or higher. For the three groups (miners and Japanese 
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survivors) in which up-to-date information is available, it is significant 
that many new cases have been added during the past few years," 

This is a powerful admission by the BEIR Committee. They are admitting that 
their estimate is only four-fold lower than Gofman=Tamplin and admitting thot when all 
the eviderc: is in, they may be even closer to Gofman-Tamplin estimates. 

Let us not anticipate the future, and simply proceed utilizing the BEIR figure 
of 0.5% increase in relative risk per year per rem, realizing that it isnot a most conservative 
public health estimate, * 

Since 0.5% is 1/4 of 2%, we would say that BEIR should conclude that the risk 
of fatal !ung cancer, for USA subjects in 1975, is 

1/4x2 .54x 10" ‘/year/rem, or 6.3x10-5/year/rem, 

Henceforth in this discussion, we shall refer to estimates based upon this number as "BEIR" 
estimetes, 

Cohen, in his analysis, quotes BEIR as giving "The cancer risk of radiation 
to the lung as 1,3x 10-9/year-rem for adults". This low figure, based upon absolute 
data frem 1945, may be truly irrelevant for exposure of populations today. 

Henceforth in this discussion, we shall refer to Cohen's analysis based upon 
the 1,3x1076 lung cancer deaths/year-rem as the "Cohen" estimate, 

It was stated above that most observers (including BEIR Committee) consider 
the "plateau" effect may persist for 30 years, or even longer. And while not truly 
conservative (in the absence of positive knowledge), we shall, for present purposes, 
utilize the potential underestimate of 30 years on the "plateau", 

This leads to the following total lung cancer production per rem as follows: 


"Gofman-Tamplin" 30 x 2.54x 10-5 = 7 .62x10°4 lung cancer deaths per lifetime-man-rem, 


"BEIR" 30 x 6.3x 107 « 1.8% 1074 lung cancer deaths per lifetime=-man-rem, 
"Cohen" 30 x 1.3x10°S — 3,9%10-5 lung concer decths per lifetime=-man-rem, 
*See Note | in "Supplemental Notes", if 
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The Concept of the "Lung Cancer Dose” 


It has become commonplace recently to alter such presentations of risk into 


another format, namely, that which describes "the lung cancer dose". This isa simple 
and useful way to present the estimates. If the lifetime risk is _x per man=rem, then 
the “lung cancer dose” is (1/x) man~rems. 
Thus, fer illustration, if the lifetime risk is 1 out of 10, which means 0.1 per 
k , man-rem, then the “lu-g cancer dose" is 1/0.1, or 10 man-rem. 
Applying this relationship to the estimates above, we derive the following: 


"Lung Cancer Dose", in man-rem 


"G\fman-Tamplin” 1 , or 1310 man-rem. 
7 62x 10-4 


"BEIR” 1 , o¢ 5290 mon-rem. 
1.89% 10-4 


| "Cohen" ae 1 , of 25,600 man-rem, 
3.91079 


Calculation (Step | level) of “Lung Concer Dose" for Insoluble Inhaled Plutonium Particles 
The Cohen approach (which we shall here term Step | level calculations) is to 


calculate plutonium dosage as though the dose were distributed throughout the entire 


" mass of lung tissue. While it will be shown below ‘Step 2 calculation) wi is not 
4 
Pi 
reasonable, it will suffice for Step | calculations. Cohen has used the re : value 


ths 


of 570 grams as the lung moss for average man (exclusive of blood). Further, Cohen has 


applied a factor of 10 for conversion of red to rem for the alpha-particle radiation of 


plutonium. The British Medical Research Council Report suggests (p. 10) a valu. of 


10-20 for this conversion. Again, even though possibly not conservative enough, we 


at 
Knatbant 


shall use the Cohen value of 10 for conversion of reas to rems. 
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To convert microcuries of plutonium deposited to dose in rems, Cohen has used 
the equation: 
Dose in rems/day = 51 EQ/M rems/day-microcurie 
where E = energy deposited by alpha radiation in MEV 
M= mass of organ in grams 
Q-= quality factor (the ratio of rems to rads, or the ratio of carcinogenic 
damage of the Pu alpha particles to that of gamma rays of the same energy). 
€ for Pu239= 5.1 MEV; Q= 10; M = 570 grams) 
We shall accept all this for Step 1 calculation purposes, except to re-iterate 


that using M = 570 grams assumes distribution of the dose to the whole lung tissue mess. 


In Step 2 calculations below, this crucial issue will be treated in detail. 


Using the equation above, Cohen arrives at 2000 rems (for that portion of the 


plutonium presumed to be retained in the lung with a 500 day half-time for removal) 
per microci sie of deposited plutonium (Pu239), We shall return later to this "500 day 
half-time for removal", but for Step | calculation, the 2000 rems per microcurie will 
be accepted. Incidentally, since the other Pu nuclides in “reactor-Pu" will nave E values 
not very different from the 5.1 MEV for Py239, the same calculation will apply per 
microcurie of other Pu nuclides. 

Since we have, above, assigned for the "Cohen" estimate, a value of 25,600 
man-rem as the "lung cancer dose”, it follows that 1 microcurie of Pu239 delivers 
2000 , or 0,08 "lung cancer doses". 

Expressed otherwise, 1/0.08, or 12.5 microcuries Py23? (For “Cohen" estimates) 
deposited provide one "lung cancer dose”. 


In Cohen's paper, he used a risk of "about 4.7 percent" per microcurie instead 


8% per microcurie by including the risk for children ferroneously, we believe) and the 


otis 


risk for adults well beyond 30 years of age. Since we are comparing all estimates for 
adults 20-30 years of age, we have made the minor adjustment in Cohen's estimate back 
to 8% per microcurie (as per his Figure 2). 

Cohen stated, additionally, that of all the plutonium particulates inhaled, only 
25% is retained for potential deposition, and he therefore multiplies his "lung cancer dose" 
by a factor of 4, Since all these discussions relate to deposited plutonium, rather than 
inhaled plutonium, it is inappropriate to utilize this particular factor of 4, Thus, we 
shall leave the "Cohen" estimate at 12.5 microcuries deposited Py23? per "lung cancer dose" 
of per "lung cancer death". 

There are 16.3 micrograms of py23? required to provide | micrecurie of Py239 
alpha radiation. (This is directly calculable from the 24,000 year half-life of pu28% , 

Therefore, the "Cohen" estimate becomes 

(12,5)(16.3), of 204 micrograms of py23? deposited per "!ung cancer dose", 


For "BEIR" estimate, with 5290 man-rems per “lung cancer dose", we calcuiate 


5290 , or 2.65 microcuries p23? per "lung cancer dose". 


2000 


Converting to micrograms, 2.65x16.3 = 43.2 micrograms py239 deposited per 


"lung cancer dose”, 
For "Gofman-Tamplin" estimate, with 1310 man-rems per “lung cancer dose", 


we calculate 1310 , or 0.66 microcuries Py239 deposited per “lung cancer dose". 


Converting to micrograms, (0.66x 16.3) = 10.8 micrograms Pu23? denosited 
per "lung cancer dose”, 


All these data are summarized in Table 1, 
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Table } 


—_—_—_—_ 


Step 1 Caleulatton 
tion 


Estimate Man=Rem per “Lung Cancer Dose" Micrograms Py239 deposited per 
Lun 


Cancer Dose" 
nicer Dose? 
"Gofman=Tamplin” 1,310 10.8 
"BEIR" 5,290 43.2 
"Cohen" 25,600 204 


——— 


Cohen has Pointed out, correctly, that the mixture of Plutonium nuclides 
from power reactors contains, in addition to Py239 


+ Several shorter=lived nuclides, There~ 


fore, he states, correctly, that reactor=grade Py js 


some 5.4 times as hazardous 


by weight as 
pure Py239 (as high as 10 times in high burn 


“up light water-reactor fuel), Taking this 
5.4=fold hazard factor into account, we arri 


ve at the estimates in Table 2, 


Table 2 
ommend, 


Step 1 Calculation 
lotion 


(assuming “reactor=f distributed throughout entire lung mass) 


Estimate M 


icrograms Reactor Grade Pu per “Lung Cancer Dose" 
"Gofman=Tamplin” 


2.0 
"BEIR" 


8.0 
"Cohen" 


37.8 


We are now in q Position to make q Step 1 estimate 


F the 
Per pound of Py239 


"lung cancer doses" 
OF per pound of reactor=srade Pu, 


The reader may well ask "Why 
calculate Per pound of plutonium?" 


For Considerations of 
onomy, we know the 


is well to know the 
"lung cancer doses" 


*See Note 2 


involved in such an economy, * 


in "Supplemental Notes" 
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The calculation itself simply involves the number of micrograms per pound and 

the number of micrograms per "lung cancer dase”. 
1 pound = 454 grams 

or, lpound= 4.54x102x10° = 4,54x108 micrograms. 

Piniitleab, we may calculate the number of "lung cancer doses” per pound 
of py23? in the form of insoluble PuOg particles or other finely dispersed insoluble Pu 
compounds, 

From Table 1, for "Gofman-Tamplin" estimates, we have 10.8 micrograms Py239 


deposited per "lung cancer dose”, 


Therefore, "Lung Cancer Doses" per pound of Py239 _ 4,54x108, or 42,000,000 
ee 


"lung cancer doses”. 
Similar calculations, for all three estimates, both for Pu239 and “reactor=Pu" 
are presented in Table 3, 


Table 3 


Step 1 Calculation 


"Lung Caricer Doses" per pound of Plutonium 


Estimate "Lung Cancer Doses” "Lung Cancer Doses” 


per pound Py239 per pound Reactor=Pu 
"Gofman-Tamplin"” 42,000,000 227,000,000 


"BEIR" 10,500,000 56,800,000 


"Cohen" 2,225,000 12,000,000 


It must be re-itercted here that al! calculations of Step | type assume that the 
plutonium is distributed throughout the entire lung tissue moss, It does not assume 
uniformity of dose, but rather that the entire lung mass is the distribution region for the 


plutonium, As will be shown in Step 2 below, this may mean that the estimates of Table 3 
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represent minimum, rather than probable, estimates of the “lung cancer doses" per pound 


of plutonium. 


Step 2: Analysis of the Nature of the Problem of Non=Uniform Distribution of Plutonium 


Within the Lung and the Crucial Problem of Which Cells in the Broncho- 
pulmonary System are Involved in Human Lung Cancer Production. 


When a population is irradiated by x-rays, gamma-rays, or neutrons, and a 
dose is properly estimated for lung, we can expect, correctly, that the dose in rems to 
all segments of the Iung-bronchus system is, to a good first approximation, everywhere 
identical. Under these circumstances it is reasonable to state that 570 grams of lung 
tissue have been irradiated. Even if some of the tissue (e.g. certilage, smooth muscle, 
fibro-elastic support tissue) is not at all involved in cancer production, the dose estimate 
to the critical tissue susceptible to cancer production is still correct. 

For inhaled particulate matter, estimation of the radiation dose us though the 
particles are distributed into 570 grams of lung tissue can be totally absurd, For example, 
it is extremely unlikely that any significant port of the inhaled particulates lodges in 
such tissues as bronchial cartilage, bronchial smooth muscle, walls of pulmonary arterio= 
venous network, or in fibro-elastic tissue. Therefore, the deposited particulates are 
distributed into some mass of tissue (including the critical cells for development of lung 
concer) much less than 570 grams in mass. How much less? A reasonable first approximation, 
eliminating cartilage, fibro-elastic support tissue, arterial and venous walls, smooth 
muscles, and nerves, is that the relevant mass of tissue for distribution of the inhaled 
plutonium particulates cannot be more than 1/2 of 570 grams. Though this is just a 
beginning of Step 2 considerations, it immediately permits revision of Table 3 estimates 


upward by a factor of two. The revised results are presented in Table 4, 
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‘Table 4 
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(Preliminary Step 2 Calculation, based upon 0.5570, or 285 grams as the Lung Tissue Mass) 


"Lung Cancer Doses" per pound of Plutonium 


"Lung Concer Loses pa 


Estimate "Lung Cancer Doses” "Lung Cancer Doses” 
per pound Py239 per pound Reactor=Pu 


"Gofman-Tamplin” 84,000,000 454,000,000 
"BEIR" 21,000,000 113,600,000 


"Cohen" 4,450,000 24,000,000 


The Relevont Tissue for Lung Cancer Production 

It is well known that the large preponderance of “lung” cancers arise in the 
bronchi rather than in the parenchymal lung tissue. Indeed it is this preponderance that 
accounts for lung cancer generally being referred to as bronchiogenic cancer. The BEIR 
report recognizes this, as does the British Medical Research Council Report. McCallum (27) 
states that such cancers are rare in the trachea or the two main-stem bronchi. The 
cancers are also relatively rare in the bronchioles. So the crucial tissue at risk must be 
the segmental bronchi, and, within these, the epithelial layer of the bronchi. What is 
really required is cn estimate of the dose delivered by insoluble plutonium particles to this 
critical tissue, where almost all of the bronchiogenic cancers arise. The British Medical 
Research Council Report recognized this requirement, but in an apparent zeal for a 
pejorative analysis of the Geesaman-Tamplin-Cochran "hot particle" thesis, the B.M,.R.C. 
report simply failed to address the most crucial problem of all. 


The very fate of human societies may well rest upon this issue, considering the 


@ 
the proposed handling of some 440 million pounds of plutonium (and reactor-grade at that) 


tn the next 50 years in a plutonium-based nuclear fission energy economy. 


tik 


It is strange indeed that virtually all workers (Cohen, British Medical Research 
Council, ICRP, and others) have seemed fascinated by the 25% of inhaled plutonium 
deposited in the tissues beyond the bronchi, when virtually all the cancers arise in the 
bronchi. {t almost seems os though the prevailing mood is that if a serious problem is 
simply neglected, it may disappear. 

The Dose to Relevant Tissue 

As will become evident below, it is no simple matter, in the current state of 
our ignorance, to calculate the true dose from insoluble PuOz particles to the relevant 
bronchial tissue. 

All the | .ve-mentioned groups or individuals have made use of a model for 
lung dynamics developed by a Task Group of the icrP.(28) This model may be totally 
irrelevant for the question of exposure of the relevant bronchial cells. What does this 
model suggest, and where may it fail seriously in the real-life situation? 

The model suggests that when PuOg particles are inhaled that some 8% deposits 
in the "tracheo-bronchial” region and some 25% deposits in the deep respiratory tissue 
("pulmonary tissue"). It further assumes that the PuO2 deposited in the tracheobronchial 
region {s rapidly cleared into the intestine via the naso-pharynx, with 99% being cleared 
in less than a day. For the "pulmonary tissue" (tissue beyond the terminal bronchioles), the 
model suggests that 40% of the deposited PuOz is cleored in a day and 40% is cleared with 
a half-time of some 500 days. The remaining 20% is presumed, in the model, to be cleared 
via lymph and blood. The 80% (including the 40% rapidly cleared plus the 40% slowly 
cleared) are presumed to go back up through the tracheo-bronchial system to nasopharynx 
and thence to intestine. 


This model is totally based upon the assumption of normally functioning epithelium 


* 
of the bronchial system, particularly of normally functioning cilia to propel the particles 


*Cilia are specialized hair-like structures arising from the surface of lining cells, with 


the function of propelling material. é (i 
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back up the tracheo-bronchicl tree. If that ciliary function is impaired, then all the 


assumptions conceming clearance rate can be vastly in error, if applicable at all. 


While the Task Group of ICRP was quite happy that the mode! seemed in reasonable 
accord with experimental animal data on a voriety of particulate materials, the model 
may be irrelevant for humans in real-life circumstances « 

Let us recall that most lung cancers throrichiogenic cancars in man) occur in 
smokers of cigarettes. Roughly such cancers are 10x as likely in cigarette smokers than in 
noa-smokers. This being the case, we really need to know whet the circumstances of PuO? 
deposition and retention will be in cigarette smokers in the population, since this will 
overwhelmingly determine the bronchiogenic lung concer effects. 

In the extensive studies of lung cancer reported by the Surgeon General, 29) 
one outstanding set of facts was pointed out, based upon the work of Auerbach et al (30), 

(a) There is considerable alteration of bronchial epithelium in cigarette smokers. 

(b) There is a serious loss of ciliary presence in cigarette smokers (to say nothing 
of function of what cilia remain). 

If our cigarette smokers have a serious loss of ciliary presence and function, of 
what use is a model that predicts clearances based upon intact ciliary function? We must face 
the possibility that, asa result of impairment or loss of ciliary function, PuO2 deposited in 
the tracheo-bronchial epithelial region of man may be cleared extremely slowly. Further, 
the PuQ2 coming back up from the deep pulmonary tissue may also be hung up in the 
bronchial region, since it is assumed that the ciliary function is what propels it on, 
ultimately to the intestine. 


it will indeed be no easy task to ascertain, for cigarette smoking humans, 
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precisely what the clearence rates are for PuO2 in human bronchial tissue. But it would 
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represent the height of public health irresponsibility either (a) to assume that on invalid, 


irrelevant model provides answers oF (b) to neglect the problem simply because it is difficult. 


An approach to Estimation of the Plutonium Dose to Relevant Bronchial Cells 


There are two parts fo this estimate: 
(a) Estimation of the fraction of tracheo-bronchial region thet is relevant for bronchiogenic 
cancer. 
(b) Estimation of the clearance of PuO2 particles by bronchial epithelium with impaired 
ciliary function, 95 in cigarette smoking humans. 
(a) Estimation of the Relevant Port of the Tracheo-Bronchial Region 

In the Task Group publication (28) it ts estimated that the air volume of naso~ 
pharynx plus tracheo-bronchial region down through terminal bronchioles is 133 cm, 
of which 50 em? is assigned to the nesopharyngea! yolume. This leaves 83 cm? for the 
entire tracheo-bronchial region. Since virtually no cancers arise in the trachea, we con 
subtract approximately 33 cm® for the tracheal volume, leaving 50 em?. The right and left 
main-stem bronchi (also rarely involved in cancer) represent © volume of approximatery 
11 em, so this leaves 39 cm? for the bronchial region, including the terminal bronchioles. 
As a reasonable first approximation, 1/2 of this volume will be assigned to the relevant 
bronchi, and 1/2 to the volume of smaller bronchial branches plus bronchioles. Therefore, 
we have, finally, approximately 20 em? for the volume in relevant bronchi. From Gray's 
Anatomy (31), the diameter of such intrapulmonary bronchi can be estimated os approximately 
0.23 em. (or radius = 0.115 cm.). 

Treating these bronchi as cylindrical tubes, 

Volume = T 2h, where h = equivelent length of total bronchi of this class 
20 = 3.14 0.115)" h 


= 20 _ 20 = 500 em. 
or, h* ~TaVO.0TS) 0.04 
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To calculate the surface area of such bronchi, we uses 
Area = 2TIrh 
= 211 (0.115) 500 
« (6.28)(0.115) (500) 


= 361 em? 


A reasonable approximation for average height of the stratified columnar epithelium of 


these bronchi is 30 microns, oF 3x 1073 cm. 


Th:.efore, Volume of Epithelial T sue = Area x cell layer height 
22 361 x 3x1073 = 1083x1079 
3 


1 cm”. 


Since the density of soft tissue is I gram/cm?, it follows that the mass of 


relevant bronchial tissueis~] grom. 


(b) Estimation of the Clearance of PuQ? Particles by *-onchial Epithelium with Impaired 


Ciliary Function 
The work of Auerbach et al (cited in the Surgeon General's Report on Smoking) 


shows the following severe losses of cilia in cigarette smokers (Table 5). These were 


controlled studies in which the pathologist did not know the smoking habits for the cases 


studied. 


The Surgeon General's raport comments as follows on loss of cilia function 
ge po ry 


(Ref. 29, pp 269-270: 


“Inhibition of ciliary motility following exposure to tobacco tars, cigerette 
smoke, or its constituents has been demonstrated frequently with experimental 
use of respiratory epithelium from a wide variety of animal species.” (17 


references quoted). 
n obtained with ciliated human respiratory epithelium.” 
been conducted in vitro, 

of different experimental 


"Similar results have bee 
(2 references). "Although all investigations have 
the uniformity of the inhibitory effects in a number 


models is impressive." 
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Table 5° (Data of Auerbach et al) 


Loss of Cilia and Epithelial Cell A snormality 
Group # Cases # Slides studied Percent of slides with cilia absent 


and averaging 4 or more celi rows 
in depth. 


Never Smok " regularly 1.1% 
Ex-Cigerette Smokers 3436 4.1% 
Cigorettes - 1/2 pkMay 1824 4.7% 
Cigerettes - 1/21 pk/day 3016 7% 
Cigarettes - 1-2 pks/day 143 7062 16.9% 


Cigarettes - 2¢ pks/day 36 1787 37.5% 


As noted in Tale 5, over and above the loss of cilia there is marked abnormality 
in the epithelial layer of the bron shi.* Whether these altered epithelial cells may more 


avidly engu! ruQz particles than do normal epithelial cells, either by phagocytosis or 


endocytosis, is totally unknown. It is possible that the failure of clecrance of Pus 


by such regions may be seriously enhanced over and above the failure of clearance due 

to the absence of cilia. The Auerbach deta reveal the absurdity of the model used by 

ICRP, by Cohen, and by BMRC for evaluation of PuO, clearance by the real population 
expected to be exposed to PuO2 inhalation. In the heavy smokers, who will contribute 
most of the lung cancers, 37 .5% of the cells have lost their cilia entirely. We can, 
therefore, with sound reason, presume that such regions of absent ciliary function will clear 
Pu» particles very slowly, if at all. It would not be at all conservative, for such regions, 


to assume that the half-time for clearance is 500 days for PuO2 particles. 


*Normal epithelium would show one or two cell rows in depth. Note that Table 5 
describes the slides showing four or more cell rows in depth, 


- 
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Quantitative Treatment of Smokers and Non=Smokers For Plutonium Lung Cancer Hozard 


Inasmuch as the strong evidence indicates o different physiological handling 
of PuQ?2 particulates for smokers versus non-smokers (henceforth, smokers will be considered 
fo mean cigarette smokers), it is essential to consider these as separate suo-populations. 
The first step in such separate handling is to re-estimate the risks of lung cancer for smokers 
versus non-smokers. 

For the overall male population (USA), the spontaneous lung cancer rate * 
1,27x1073/year. (P.5, this report). Two subpopulations will be considered as a very 
reasonable approximation: 

1/2 the men as non-smokers 

\/2 the men as smokers (all cigarette smokers combined). 

Let x = lung cancer rate for non-smokers 
and 10x = lung cancer rate for smokers (P.15, this report). 
Then, overall rate = (1/2) (x) + 1/2 (10x) = 1,27x10~9 
or, ie = 1,27x1073 
x = 0,23x1073/year 
10x = 2.3x1073/yeor 

With these evaluations of (x) and (10x), it is possible to convert all tables 

presented above into separate tables for smokers and for non-smokers. Wherever risks ore 


involved, values for smokers (compared with overall population) must be multiplied by 


2.3x1073 


Tories or a factor of 1.81 
27x10 —— 


\-'ves for non-smoke 3 (compared with overall population) must be multiplied by 


0.23x1073 


Toxloo or a factor of 0.181. 


_ of 
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Table 3 can now be converted to one which treats smokers and non-smokers 
separately, These converted data, utilizing the factors above (1.81 and 0. 181), are presented 
in Table 6. 

Toble 6 
Step 1 Calcu lation: Seporate Data for Smokers and Non=Smokers 
Lung Cancer | oses per Pound of Plutonium* 


For Cigarette Smokers: 


Estimate "Lung Cancer Doses” 


ae "Lung Cancer Doses” 
per pound Pu 


"Gofman=Tamplin" 
"BEIR™ 
"Cohen: 


For Non=Smokers: 
“Gofman=Tamplin" 


"BEIR ” 
"Cohen" 


*Note: This is still a Step 1 calculation assuming 


76,000,000 
19,000,000 
4,030,000 


7,600,000 
1,900,000 
403,000 


570 grams of (bloodless) lung tissue mass. 


ep 3 Calculations of Lung Cancer Haza 
(a) The Cigarette Smokers: 

As a result of the presence of large regions of cilia-free b 
potentially impaired ciliary function in additional regions, 
that clearance from cilia-free sronchial regions will 
cilia-free pulmonary regions. 


regions. From Table 5, cigarette-smokers of more than 1 pkg. per day average ~ 25% 


cilia=free regions. 


Therefore, if we assume 2 


per pound Reactor=Pu 


411,000,000 
103 ,000 ,000 
21,700,000 


41, 100,000 
10,300,000 
2, 170,000 


plutonium distributed into the entire 


St p rd from PuO? for Smokers and Non-Smokers 


it ts highly reasonable to estimate 
be comparable with that estimated for 


This leads to T 1/2 = 500 days for clearance for such cilia-free 


5% of bronchi will show impaired clearance, we can 


hardly be overestimating the effect. It may not be conservative enough. 


zonchi, coupied with 


ate 


In the ICRP Task Group Model it is assumed that 
25% of inhaled PuO> deposits in pulmonary tissue 
8% of inhuled Pu, deposits in tracheobronchial region. 

It ts further assumed by ICRP that only 60% of the PuO2 deposited in pulmonary 
tissue is retained for long-term clearance and that none of the PuO2 deposited in the tracheo- 
bronchial tree is retained for long-term clearance. 

With impaired ciliary clearance for 25% of the bronchial region, we shall assume 

(a) that 25% of that depesited in tracheobronchial tree is subject to retention. 
25% of 8% = 2% of totel. Moreover, we shall use ICRP's estimate that 40% of 
this clears within, a few days, leaving 0.6x2 = 1.2% for long-te..n retention. 
(b) Further, of the 40% coming up rapidly (as per ICRP) from the pulmonary 
region that 25% of this 40% is retained in the bronchial region. 

25% of (40% uf 25%) = 2.5% is retained, additionally, of which 60% is 
retained long-term. Long term, therefore = 1.5%. Therefore, total 
retained for long-term clearance becomes 

1,2 + 1.5 = 2.7% in bronchial region. 

The iCRP Model allows 60% of 25%, or 15%, of total to be retained in 
pulmonary region, providing dose to this region. 

Since we have just calculated 2.7% to be retained in the bronchial region, it 
follows that the bronchial region has a radiation source = 227 , of ©, 18 as strong as the 
pulmonary region. 

But to estimate dose to bronchial region, we must also incorporate the estimated 
tissue mass (bronchial) irradiated. This was shown above to be one gram. 


Therefore, the overall radiation dose to bronchial region 


= (0.18}\570)x (Dose to pulmonary region) 
ao 


= (103) x (Dose to pulmonary region). 
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This dose, in the cigarette smokers, will completely dominate the additional 
dose received by the pulmonary region. : 

It is now possible to estimate the lung cancer doses per pound of PuO2 by 
applying this factor of 103 as a multiplier for all the values for smokers in Table 6. The 
results of this calculation are presented in Table 7. 

Table 7 
Step 3 Calculation: Final Estimate of PuO -induced Lung Cancers in Cigarette Smokers 


Estimate "Lung Cancer Doses” “Lung Cancer Doses” 
per pound Reactor=Pu 


"Gofman-Tamplin" 42,300,000,000 
"BEIR” 10,600,000 ,000 
"Cohen" 2,240,000,000 


The number of micrograms Pu per lung cancer dose is now readily estimated 
for the cigarette smokers. For example, from Table 7, the Gofman=Tamplin estimate is 
7, 830,000,000 lung cancer doses per pound Py23? 

1 pound = 4.54 x 108 micrograms 


Therefore, 7.83x10? 
454x108 
4.54% 108 
The micrograms per lung cancer dose is the reciprocal, or 2: 
. xt 
In a similar fashion all the values of Table 7 can be treated to provide the estimates of 


= lung cancer doses per microgram. 


= 0,052 micrograms. 


Table 8. 


Table 8 


Final Step 3 Estimates of Micrograms Pu per Lung Cancer Dose in Cigarette Smokers 
Estimate Micrograms py239 Micrograms Reactor=Pu 
per lung cancer dose per lung cancer dose 


"Gofman=-Tamplin” 0.058 0.011 
“BEIR" 0.23 0.043 
"Cohen" 1,10 0.203 


bf 
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(b) The Non-Smokers 


For this population sub-group, the Averbach data (Table 5) show the following: 


Never Smoked Regularly: 1. 1% of bronchial regions show cilia absent. 


Ex-Cigarette Smokers: 4.1% of bronchial regions show cilia absent. 


We shall weight the "never smoked" twice as heavily as the ex-cigarette 


smokers and arrive at a value of 2% as an average for bronchial regions showing cilia 


absent ina cross-section of non-smokers. 


For the cigarette smokers, o value of 25% was used above for the bronchial 


Therefore, we arrive ot the estimate that, whatever 


regions showing ciliary absence. 


dosage of the relevant bronchi is taken for cigarette smokers, the appropriate value for 


non-smokers is 2/25, of (0.08) of that dosage. The numbor of expected lung cancers from 


plutonium inhalation in non~smokers will therefore be (0.08)x(Iung cancers expected in 


smokers). 


Table 9, providing lung cancer doses per pound of Pu for non= 


| values by (0 .08). 


Accordingly, 


smokers is derived from Table 7 by multiplying al 


Table 10, providing micrograms Pu per lung cancer dose, is derived from 
Table 8 by dividing al! values by (0.08). 

Table 9 

——— 


Final Step 3 Estimates of Pu Induced Lung Cancers per Pound in Non-Smokers 


Lung Cancer Doses Lung Cancer Doses 


Estimate 
239 
per pound Pu per pound Reactor=Pu 
"Gofman-Tamplin" 626,000,000 3, 380,000,000 
"BEIR” 157,000,000 850,000,000 
"Cohen" 33,000,000 179,000,000 
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Toble 10 


ates of Micrograms Pu per Lun Cancer Dose in Non-Smokers 


Final Step 3 Estim g ig 


Estimate Micrograms py239 Micrograms Reactor=Pu 


per_lung cancer dose per lung cancer dose 

"Gofman=Tamplin” 0.73 
"BEIR” 2.88 
"Cohen" 13.8 

In the treatment here, both for smokers and non-smokers, no crediting was 
given to diminished ciliary function over and cbove ciliary absence. It is quite possible 
that we have underestimated the hazard of plutonium inhalation os a result. Nevertheless, 
the preference is to understate the hazard wherever data are not absolutely firm, provided 
all concerned realize that there may well be an understatement. 
GENERAL DISCUSSION 
Are the Estimates Too High or Too Low? 

It ts evident from all the discussion up to this point that certain key parameters 
of physiological function are not available through direct experimental evidence for humans. 
One fact, however, is outstanding=-that is the failure of authoritative bodies such as ICRP 


or BMRC to come to grips with the real-life problem of bronchopulmonary retention of PuO» 


particles in cigarette-smoking humans. This failure has led them to the use of a totally 


unrealistic and probably irrelevant model which drastically underestimates the lung cancer 


hazard of PuOn inhalation. One may ask whether the retention in bronchial tissue, 
secondary to loss of ciliary function, will really lead to a 500-day half-time for clearance 
of PuO? particles. We simply don't know, but it is just as reasonable to expect an 

even longer retention time as it is to hope fora shorter retention time. Since ciliary 
function is the mechanism counted upon for differentiating rapid clearance in the bronchi 


versus slow clearance in the pulmonary region, the absence of effective ciliary function 


makes it reasonable, as a first epproximation, to expect clearance times to become identical. 
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If there be any intrinsic more rapid clearance mechanism (aside from cilia) for bronchial 


cells than for pulmonary cells, such mechanism is totally hypothetical. indeed, the effect 
can be such as to worsen the estimates. 

One may ask whether the metaplastic and hyperplastic epithelium of the bronchi 
of cigarette-smoking humans is more or less active in the engulfing of Pu0> particles than 
is the normal epithelium. We simply don't know, but it is, @ priori, equally probable 
that such epithelium can be less, equally or more active in engulfing Pu? particles. The 
burden of proof that metaplastic and/or hyperplastic epithelium is less active in engulfing 
Pu? particles would rest upon those who think it may be less active. From what we know 
about the general physiology of injured or inflammatory tissue, the expectation, if anything, 
is for greater phagocytic activity, not less. And this would make the PuO2 carcinogenicity 
worse than calculated, not better. 

The Hazard of Dispersal of Plutonium Oxide Aerosols 

Cohen endeavored to show that plutonium dispersal was not as bad as general 
opinion hes held it to be. The seriousness of his under-estimate of the cancer hazard of 
inhaled PuO2 aerosols is evident in this report. Thus, comparison of Cohen"s 2,225,000 
lung cancer doses per pound of pu23? (Table 3) with the final "Gofman-Tamplin" estimate 
of 7,830,000 ,000 for cigorette-smoking humans, shows that Cohen is low by a factor of 
2D , of 3520 times too low. Even for the non-smokers, his estimate is some 
300 times too low. 

In view of these serious under-estimetes of the lung cancer hazard from inhaled 
Pu, most of his estimates of the hazerd of plutonium dispersal will require scaling uP by 
a factor of 3520 times. 


Cohen, in his general thesis that plutonium, while very toxic, is not a3 toxic 


as many have thought, presented a calculation that tasoluble reactor grade Py is roughly 
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60 times more carcinogenic than benzpyrene. Benzpyrene is a now-famous substance, 
being one of the most potent chemical hydrocarbon carcinogens known. If we correct 
Cohen's estimate by the 3520 fold fac.or required, his estimate would then be that 
reactor grade Pu is roughly 211,000 times as carcinogenic as benzpyrene for smokers. 
It would seem that this revision would materially enhance the carcinogenic stature of 
plutonium for Cohen. 

In consideration of "lung cancer doses" per pound of plutonium it must be 
recalled that this reflects the expected number of fatal lung cancers per pound of 
deposited plutonium. The question of how much of dispersed PuO2 actually gets deposited 
is a wholly separate issue, based largely upon meteorology and dispersal conditions. 

Thus, if plutonium is dispersed and falls out over the ocean, there are few humans 
around to inhale it, so very few of the cancers can occur. On the other hand, dispersal 
with fallout in a city can lead to very drastic consequences in lung cancer fatalities. 

It has been estimated that the nuclear weapons testing of the 1950s and 1960s 
has resulted in the worldwide fallout of some 11,500 pounds of plutonium=239 equival ent.) 
Some have suggested that if plutonium is so virulent a carcinogen as it appears to be, 
why haven't more cases of lung cancer occurred as a result of this fallout? The author 


has calculated the conse4:ences of this plutonium fallout, and these consequences will 


be presented ina separate annem Huntington has repeatedly raised the question of 


(33) 


whether the increasing epidemic of lung cancer may be, in part, due to plutonium fallout. 
Pal binddainsndiht § 
Huntington may well have raised one of the most crucial public health issues of our time. 
Comparison of Human Data with Experimental Beagle Data 
The British Medical Research Council Report has reviewed the beagle dog 


, 34 
studies of Bair and thaaniens' ) The initial depositions were between 3 nanocuries 


RO 


and 50 nanocuries of Pu-239 per gram of bloodless lung. Even at the lowest level 


ung), essentially 100% of the dogs died of lung cancer. 


We 


(3 nanocuries per gram of | 
know, therefore, that 3 nanocuries per gram of bloodless dog lung is at least one "lung 
cancer dose". As BMRC pointed out, the true "lung cancer dose" could be much lower, 


and on-going experiments at lower doses will be required to test this issue. 
beagle evidence with 


But, there are sufficient data already to compare the 


the human calculations presented in ihis report. 


3 nanocuries per gram = 3x1073 microcuries per gram. 


To scale to human, with ¢ 570 gram blood'ess lung we have 


44.1073,570, or 1710x10~3, or 1.7 microcuries of Pun239 is ot least 


one “lung cancer dose”. 


1.7%16.3 = 27.1 micrograms of Pu-239 is at least one 


Conversion to micrograms, 


“lung cancer dose”. 


In Table 8, "Gofman-Tamplin” estimates are that 0.058 micrograms is the 
lung cancer dose for cigarette smoking humans, and in Table 10, the similar estimates 
are that 0.73 micrograms of Pu22? is the lung cancer dose for non-smoking humans. 


oked that beagle dogs raised in laboratories 


e with 


Curiously enough it has been overlo 


are not in the habit of smoking cigarettes. If a relevant comparison is to be mad 


humans, the appropriate treatment would be to compare the beagle data with the estimates 


for non-smoking humans. 


Let us compare these values directly: 


For the beagle dog (a non-smoker): 27.1 micrograms Pu ; 


23 
For the human (non-smoker): 0.73 micrograms pu2?? is one lung concer dose. 


239 +. at least one lung cancer dose 
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As the BMRC report pointed out, virtually 100% of the beagles developed 


lung concer at 3 nanocuries per gram of bloodless lung. It would be in the realm of 


miracles that the 3 nanocuries/gram happened to coincide with one lung cancer dose. 


In all likelihood, the true lung cancer dose for non-smoking beagle dogs is lower than 
3 nanocuries per gram, and quite possibly considerably ‘ower, just as was pointed out 
by the British Medical Research Council Report. Since the beagle data are even now so 
close to the estimates calculated here, it seems vir’ ally certain that the newer beagle 
data will not be even one order of magnitude away from the human estimates. 

The Standards for "Permissible" Exposure to Plutonium, Occupational and for the 
Public-at-Large 

The existing guidelines for "permissible" exposures to plutonium particulates 
permit: 

(a) Occupational workers: Maximum lung burden = 0.016 microcuries. 
(b) Public-at-Large: Permissible burden for the average person = 0.0005 microcuries. 

Tomplin and Cocheon!”?, at the time of releasing their report, statw¢ that 
the current guidelines make it extremely likely, indeed almost certain, that exposed 
individuals (occupational ly-exposed) would develop fatal lung zancers. 

It is of interest to test this prediction of Tamplin and Cochran against the 
calculations of this report, calculations that in no wey depend upon the hot particle 
approach utilized by Tamplin and Cochran. 

redictions for Occupational Exposure 


239 


Since 16.3 micrograms represent | microcurie of Pu“~’, the occupational 


239 


permissible burden of 0.016 microcuries represents 0.26 micrograms of Put” equivalent. 
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For Cigarette-Smoking Workers: 
1 lung cancer dose = 0.058 micrograms (Table 8). Therefore, each worker 


is permitted to acquire a lung burden of aE , of 4.5 lung cancer doses. Since it only 


takes one lung cancer to kill a human, it is something of an overki!l to guarantee 4.5 
fatal lung cancers per worker. For these workers, therefore, we not only agree with 


Tamplin=Cochran, but we believe they understated the hazard. 


For Non-Smoking Workers: 


1 lung cancer dose = 0.73 micrograms (Table 10). Therefore, each worker 
is permitted 10 acquiie a lung burden of 0.26 oF 0.36 lung cancer doses. Therefore 
C.73 ‘ 
the expectation is that approximately one such worker out of three would develop fatal 
lung cancer at the permissible dose. 
Predictions For the Public-at-Large 


The implications of this report's calculations for the public-at-large are 
p P’ g 


much more startling. The permissible average burden of 0.0005 microcuries of Pu239 


239 


corresponds to 0.0082 micrograms of Pu*~” equivalent. 
The population of the USA is roughly 1/2 non-smokers, 1/2 cigarette smokers. 
Since there are some 108 males per generation, at the current US population size, there 
are 5x107 cigarette smokers and 5x107 non-smokers. 
Total lung cancer doses, for cigarette smokers, 
5x107 x GSE = 5x107x0.14 = 7x10° Jung cancer doses. 


Total lung cancer doses, for non-smokers, 


5x10” x oo = 5x107x 0.011 = 0,55x10° lung cancer doses. 
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Combining these, we have 7,600,000 extra fatal lung cancers that can be 


expected in USA males per generation if the population exposure to plutonium approached 


that which regulations now permit. 


Since these lung cancers would occur over a 30-year period, the expectation 


7,600,000 
30 


would be for , of 253,000 extra fatal cancers per year in men, 
Since the current lung cancer fatality rate, from all causes combined, is 63,500 per 
year in men, the conclusion must be drawn that governmental regulatory bodies are not 
disturbed over causing an additional four times as many lung cancer deaths as cre now 
occurring. 

Many serious public health experts consider 63,500 lung cancer fatalities 
per year to represent a most serious epidemic. How should they view the burgeoning 


plutorium-based nuclear fission energy economy, proceeding under regulatory standards 


that would permit a four-fold increase supplementary to this epidemic? 


Supplemental Notes 


Note 1: The BEIR relative risk percentage refers to adults. If it were restricted to 
20-30 year old adults, the BEIR value might have to be increased even further than the 
0.5% value used in this report (for BEIR). This entire present report, for consistency, 
cempares all estimates for males in the 20-30 year age range ‘see p.3, this report). 
Note 2: Calculation of fatal doses per pound of a toxic m serial of commerce may, 
at first glance, appear to represent an effort to exaggerate toxicity. This is incorrect. 
Indeed, it will be quite relevant, in the future, to describe all industrial pollutants 
in a similar manner. For substances handled in commerce in pound or ton quantities, 
a rational reference framewort. will be to require toxic or fatal doses per pound. 

Some observers have pointed out that society has handled many highly toxic 
non-radioactive pollutants in pound or ton quantities. Since, in general, no careful 
followup studies have ever been made for most such pollutants, it may well be that a 


societal reappraisal of suct non-radioactive pollutants is urgently indicated. 
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EXHIBIT C 


A Direct Case of Plutonium Induction of Cancer in Humans 


Attached hereto is Dr. Arthur k. Tamplin's analysis of the case of 
Me. Edward Gleason, who handled a leaking carbi.y containing plutoniun in 
solution and who later died of a synovial sarcoma of the hand with 
metastases. 


I have personally reviewed Dr. Tamplin's analysis of the circumstances 
of this case. My opinion is directly supportive of Dr. Tamplin's analysis, 
namely, that the statistical probabilities are overwhelmingly in favor of 
plutonium being the cause of Mr. Gleason's cancer and his death from cancer. 
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APPENDIX B 


Statement Submitted to Attorneys for Mr. Edward Gleason 


Re: Edward Gleason, et al vs. NUMEC 


by: Arthur R. Tamplin 


The following is my analysis of the origin of Mr. Edward 
Gleason's soft tissue sarcoma that ultimately resulted in his 
death and of the Consultation Report, submitted by Dr. Niel 
Wald, dated Jan. 29, 1973. 


Mr. Gleason unloaded, rotated, and loaded a crate con- 
taining a leaking carboy of plutonium-239 (Pu-239) solution. 
This could not have occured without contaminating the palmar 
surface of his left hand, which was bare. The question is: 
did this Pu-239 contamination cause Mr. Gleason to develop a 
3arcoma? Since radiation induced cancers are identical with 
those that occur spontaneously, it is necessary to consider 
the relative chances that the cancer was spontaneous or Pu--239 
induced. 


The United States Vital Statistics, record a death rate 
for malignant neoplasms (other than melanoma) of the skin in 
the upper extremity of less than one per million per year. Since 
synovial sarcoma is a rare form that often metastasizes ana 
hence has a poor prognosis, its occurrence rate is certainly 
less than the total skin cancer death rate of one per million 
per year. Thus it is highly unlikely that anyone who handled 
this crate would spontaneously develop this sarcoma on the 
contaminated hand (less than one chance in a million). 


Now let us consider what the chances are of the develop- 
ment of cancer as a result of plutonium contamination of the 
skin. Experimental data from plutonium contaminated animals 
demonstrate that injection of 1 microgram of Pu-239 into the skin 
of rats promptly produced cancer in up to 5% of the animals 
(Exhibit 1). The particular tumors are fibrosarcomas. 


Now the analysis done by LASL indicated that the Pu-239 
concentration was about 160 micrograms per milliliter. This 
is reason to suspect, since the volume of liquid was reduced, 
the Pu was actually more concentrated in 1963. But setting that 
aside, one drop would be expected to contain between 8 and 
16 micrograms of Pu-239. One-one hundredth of a milliliter 
(a very small amount of liquid) would have been sufficient to 


produce sarcomas in animals. There is little reason to doubt 

that this small amount of liquid (0.91 milliliter) or even more 
found its way below the surface of Mr. Gleason's palm. in this 
event, his chance of develoving cancer would be one in twenty. 

This is at least 50,000 times higher than his chances of developing 
the cancer spontaneously. In other words, the evidence is over- 
whelming in favor of the tumor resulting from Pu-239 contamination. 


The above relative probability is based upon data from 
animals. It is quite possible that man is more sensitive than 
animals to cancer induction by P1u-239. In fact, the biological 
evidence strongly suggests that man is more sensitive. Exhibit 2 
is a case report of a nodule removed from a man. This nodule 
contained only 0.08 ug of Pu-239. Commenting on the histological 
examination of the lesion, the authors states,"The autoradio-~ 
graphs showed precise confinement of a«<tracks to the area of 
maximum damage and their penetration into the basal areas of 
the epidermis, where epithelial changes typical of ionizing 
radiation exposure were present. The cause and effect relation- 
ship of these findings, therefore, seemed obvious. Although the 
lesion was minute, the changes in it were severe. Their 
similarity to known precancerous epidermal cytologic changes, 
of course, raised the question of the ultimate fate of such a 
lesion should it be allowed to exist without surgical inter- 
vention..." In this case, less than 0.1 ug of Pu-239 produced 
precancerous changes in human tissue. The dose to the surrounding 
tissue was very intense. There is every reason to believe 
that a smaller quantity of Pu-239 would have produced similar 
changes. 


When I consider the above human and animal data together with 
the relative probability of 50,000, I can come to no other 
conclusion than that this sarcoma was a direct result of the 
contamination of Mr. Gleason's left palm by Pu-239. 


Turning now to Dr. Wald's Consultation Report, it can be 
stated that he has presented no evidence to disprove the claim 
that this sarcoma was caused by Pu-239 contamination. [I shall 
discuss Dr. Wald's report in the order that it was written. 


According to the Division of Inspection Report submitted 
by Anson M. Bartlett on April il, 1963, pages 29-30, the 
January 19 examination was conducted not on Mr. Gleason, but on 
his home, clothing and automobile. The single urine and feces 
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samples collected subsequent to January 20 gave negative 
results. The only thing that this demonstrates is that no 
detectable level of Pu-239 was found. Even following the in- 
jection of large volumes of Pu-239 solution into the skin and 
muscle of animals, the Pu-239 is slowly absorbed and appreciable 
fractions, up to 70%, remain at the site of injection. More- 
over, of the quantity absorbed only a small fraction appears 
in the urine or feces (see page 3, Exhibit 3 and Exhibit 4). 
In Mr. Gleason's case we are concerned with only a very small 
volume of solution and hence we should not be surprised if we 
obtain negative results in an individual urine or feces 
sample. (See also Exhibit 5) 


The physical examination performed by Dr. Roy E. Albert 
on January 23, 1963, has no relevance. One would expect no 
overt signs of radiation injury at this early date from the 
small quantity of Pu-239 which is at issue here. We are concerned 
here with the long term effects, not the acute effects. 


The medical history of Mr. Gleason as recorded by Dr. Wald 
appears to be accurate, however, he omitted the conclusions 
of the Pathology Report of the Hospital for Special Surgery 
wherein the unanimous opinion of the pathologists was stated 
to be that this lesion was a synovial sarcoma. 


The negative findings in the feces and urine in April of 
1970 are of no more relevance than the similar findings in the 
January 1963 samples. The whole body counter has a detection 
limit of 0.3 u Ci of Pu-239. At issue here are quantities 
below 0.06 u Ci and, hence, well below the detectable limit. 


There are three reasons for setting aside the negative 
findings in the initial tissue removed from Mr. Gleason. First, 
since the pathologist report indicated “no evidence of atypical 
or malignant changes," it is quite possible that this mass was 
unrelated to the sarcoma. Recall here that the histology of 
the small nodule in Exhibit 2 showed severe changes that resembled 
precancerous changes. Third, the site of contamination was 
not necessarily removed with the mass or it could have trimmed 
from the mass prior to preduction of the paraffin blocks and 
slides. Consider here that the nodule in Exhibit 2 was only 
1/10 of a millimeter in diameter. Since Mr. Gleason eventually 
developed an infiltrating soft tissue sarcoma, and this original 
tissue removed showed no atypical change, there is no basis for 
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assuming that the origin of the sarcoma was included in this 
tissue mass- 


The negative results on the clavicle specimen are also 
equivocal. The issue here is a small quantity of Pu-239 
that remained localized i d left hand. 
This bone specimen indicates only that t 
ically absorbed pu-239 was too small to be dete 
specimen. ; 


None of these clinical findings are able to set aside the 
strong possibility that Mr. Gleason's sarcoma was a direct 
result of the plutonium contamination. The most likely course 
of events is that a small quantity of the Pu-239 solution 
(less the 0.01 milliliter) was deposited in the tissue below 
Mr. Gleason's palm. This may have occured through a small cut 


or via a sliver. The body then reacted to this material as 4 
foreign body, and encapsulated it. Eventually, 

similar to that discussed in © hibit 2 developed. This nodule 
progressed beyond the precancerous stage to become an in- 
filtrating soft tissue sarcoma. The chances are some 50,000 
times greater that the sarcoma developed in this fashion than 
that it occured spontaneous -Y> 


I think that it is important to point out that all of the 
information relevant to this case was available in 1963. 

Had Mr. Gleason been informed of the potential cancer risk 
subsequent to the incident, he could have informed his physicians. 
As a result they would probably have treated him more cautiously 
and the tradegy could have been substantially mitigated. 
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Lushbaugh, C.C., et al, Arch. of Dermatology, Vol. 
Oct. 1962, pp. 461-464. 


Vanderbeck, J. W., HW-66172, Hanford Laboratories 
Operation, July 25, 1960. 


Matsuoka, Mr., et al, Health Physics, Vol. 22, June 1972, 
pp. 713-722. 


Lisco, Herman and Walter E. Kesiekeski, American J. 
of Pathology, Vol. 29, No. 1, Jan. - Feb. 1953, pp- 305- 


321. 


XN A te ree Fee ttre ee enmnnt:  mmem 


+4 ~ 


Te dlowash cman de ave 


yew re 


U. S. DISTRICT COURT 
SOUTHERN DISTRICT OF 


APTINDAVIT 
~acainst- : S Civ. 212) ec) 


NUCLEAR REGULATORY COPLIISSION, 


Defendants. 
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University of Kansas and Stanford University, I joined 
the Cornell Aeronautical Laboratory, Buffalo, Nev Yorl:, in 1948 
as a princival physicist and later rose to the position of 
Chief Scientist at that laboratory. During my anproxinately 22 
years there, I directed and particivated in a vide variety of 
research and systems develorment, particularly in anplied 
physics, electronics, and aero-space systens. The curriculum 
vitae attached hereto as Exhibit "\" also provides information 
regarding my bachkaround. I make this a“ idavit in support of 


the State of ‘lew York's motion for a preliminary injunction. 
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I wish to address the cuestion "nether the air 
transportation of plutonium involves a risk of accidental 
disrersion tvhich is creater then t! isk involved in trans- 
portation by land or sea. This cmestion cannot be ansvered 
merely by comparing general accident statistics regarding the 
various modes of transport. “Nather one must look at the 
different types of crash environment hich can be created in the 
various modes of transport. [In this connection, the most 
striking point is the tremendously high sreed at which airn.anes 


travel, a speed manv times faster than that of }: trains or 


ships, Even at a landing speed of 159 miles per hour, plane 


speed well exceeds maximum sneed on land or sea. Of course, the 
environment in a given crash is affectec bv factors other than 
vehicle speed. However, the difference betireen vehicle sneeds 
in the air and those on land or sea is so great that it is 
clear that air transportation presents a substantially greater 
risk of extremely high impact on the container and resulting 
accidental dispersion than do the other modes of transportation, 
given the kinds of containers presently emploved to transnort 
plutonium. Certainly the containers presently emmloved do not 
provide assurance of withstanding the environments which exist 


in some kinds of air crash. 


3. Other asnects of vossible air crash environrents, 
besides vehicle speed, highlight the danger of air transport of 
plutonium. For example, planes flving at a relatively great 
speed have been known to crash into mountains, as occurre? near 
Washineton, D.C., not very long aco. Planes may also crash into 
other relatively unyielding surfaces, such as elevated runvays, 
as occurred in Buffalo some years aqo. Moreover, an air crash 
may vell result in a fire, which could aid in the dispersion of 


released plutonium. 


< Det eal wine 
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4. 1 conclude that, given tie kinds of containers 
presently employed to transport plutonium, tlhe air transrnortation 
of plutonium involves a substantially greater risk of accidental 


@ispersion than does land or sea transnortation. 


Sworn to before me this 
Wthday of June, 1975. 


ANTHONY M. RUDMANN 
Notary Pubic. State of New York 
Residing .» Schenectady Coanty 


@ 478699490 To 
My Commission Expires March 10, 13..' 
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DR. SEVILLE CHAPMAN - Director, Assembly Scientific Staff, 
New York State Legislature; Independent 


Scientific Consultant 


Education 


A.B. and PhD., Physics, University of California, Berkeley 


Professional Experience 


New York State Legislature, Albany, New York 


Director, Assembly Scientific Staff. In collaboration with 
the Ways and Means, Central, end Legal Staffs participates 
in legislative review on a day-to-day basis regarding 
scientific and technological matters; serves as a focal 


point to bring expertise in industries, 


government to bear in the planning of constructive legislation 


and long-term policy. 


Office of Naval Research, Washington, D.C. 1971- 
Scientific Consultant, atmospheric physics. 
Cornell Aeronautical Laboratory, Buffalo, New York 1948-1970 


Chief Scientist, responsible for sharpening the focus of 
proposals and 400 projects, both internal and under contract. 
Formerly Director of the Physics Division with 250 scientists 


and engineers in applied physics, elect 
aerospace systems, and operations analy 


Stanford University 
Assistant Professor of Physics 


Memberships 


American Association for the Advancement of 
Physical Society, Institute of Electric 
Engineers, American Geophysical Union, 
Society, American Institute of Aeronaut 
American Society for Public Administrat 
Association of Physics Teachers, Sigma 


Cosmos Club 


Listed in American Men of Science, World Who 
Who's Who in Engineering, etc. 


Boards, Committees, Awards 


First member of Cornell Aeronautical Laboratory Technical Staff 


elected to Board of Directors, 1962-196 
Buffalo Society of Natural Sciences, member 


Child and Family Services, Buffalo, member of Board, 1965- ; 


Vice President, 1970- 
Life Institute, Minneapolis Medical Center, 
Board of Directors, 1973-1974 


December 1974 


1971- 


universities, and 


ronics, avionics, 
sis. 


1941-1948 


Science, American 

al and Electronics 
American Meteorological 
ics and Astronautics, 
ion, American 

Xi, Phi Beta Kappa, 


's who in Science, 
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of Board, 1964- 


Inc., member of 
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Buffalo Area Chamber of Commerce, Nuclear Development Council, 
1962-1972. Chairman, Public Safety Council, 1970-1971 

Member of various Pentagon Committees 

Member Post Office Research and Engineering Advisory Council, 
1966-1968 

General Chairman, 117th National Meeting, American Meteorological 
Society 

Outstanding Citizen Award, Buffalo Evening News, 1958 

First award for Outstanding Contribution to Education, presented 
by Amherst Teachers Association, 1970 
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AREAS OF EXPERTISE 
Seville Chapman 


October 1974 


Physics 
energy, mechanics, heat, light, sound, atoni> and nuclear physics 


Electrical Engineering 


Signal orocessing, electronics, computer technoirgy, electric 
power 


Meteorology 
atmospheric physics, weather, climate, geophysics 


Aerospace Systems 
transport aircraft, missiles, management technology 


Operations Research a: Management Systems 
systems analysis ar.d soathesis 


Environment 
air, water, waste management, land use, coastal zone management 


Research and Development 
proposal preparation, project management 


Interaction with all levels of 
government, universities, industries 


Professional Writing and Speaking 


Social Services 


Applying Science to Public Policy 
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THE STATE OF NEW YORK 


UNITED STATES DISTRICT COURT 
SOUTHERN DISTRICT OF NEW YORK 


Plaintiff, APPIDAVIT 
Ca : 75 Civ. 2121 (WCC) 


THE NUCIEAR REGULATORY COMMISSION, 


ET AL, 
Defendants. 


STATE OF NEW YORK ) 
cowry oP ERIE} 
MARVIN RESNIKOFF, being duly sworn, deposés and says: 

1. I have carefully reviewed the afficavits of Robert F. 
Barker, Donald A. Nussbaumer, and Herbert H. Kaiser, Jr., and the 
AEC report no. SC-DR-72 0597, titled, "Special Tests for Plutonium 
Shipping Containers 6M, SP 5795 and L-10" by L.F. Stravasnik of 


Sandia Laboratories. The above mentioned affidavits were submit- 


ted in opposition to the motion of the State of New York for a 


preliminary injunction. 


2. The above mentioned afffidavits conclude that the risk 


"from transportation of plutonium by air is very low because of, 


a. the low probability of an air accident, b. the Stgh integrity 


‘of the plutonium shipping containers, c. the small dispersal and 


diffusion of plutonium, and d. the established procedures to :it- 


| 


ij 


igate the effects of any possible accident (Barker, para.57). 

3. It is my opinion that the conclusion of pera. 2 is not 
warranted by the evidence presented in the affidavits. Further, 
I find certain of the underlying assumptions of the affidavits 
either without basis or in contradiction with information prepared 


by the AEC in other documents. This affidavit will concern it- 


self with the integrity of the containers and the dispersal and 


diffusion of plutonium, points b. and c. of para. 2. The affi- 


' davit of Dr. John Gofman will deal with the toxicity of plutonium 


and other points re‘-ed in Mr. Barker's affidavit. 


4, My original affidavit considered the possibility of a 


breach of a plutonium shipping container, the dispersal of the 
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| ment by adding that "...the Sanida study indicates that crush and 


| sible to crush or puncture a container, but that a probability 
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plute..ium cloud, and the biological effects, including the number 


| of cancer deaths. I concluded "that sivynificant hazard does ex- 


ist due to ;. et. *s1tum shipments by air transport." After carefully 
examining the «. uttal affidavits mentioned above, I remain con- 
vinced tha the = .clusions of my original affidavit are accurate 


and can $.2% @ test of rigorous scientific scrutiny. 
_ RUPTURE OF A SHIPPING CONTAINER 


On page 6 of my original affidavit, I concluded, based 
s in Appendix A, “that it is quite possible for 
..n.ainer to be punctured and the contents of one 
‘ 


rish' cans to be released." In para. 22, Mr. 


b av yrees with this conclusion, in the following state- 
ment, "(While) his contention that it is possible to cause con- 
tainer failuce by a sufficiently severe test mechanism of this 


sort is true..." However, Mr. Nusshaumer qualifies this agree- 


puncture environments are not frequently produced by aircraft ac- 


cidents." In other words, Mr. Nussbaumer scates that it is pos- 


of such an eventuality is low, as shown by the Sandia study. 


The affidavit cf Peter Skinner criticizes this study in some 


detail. 


sts 


6. Mr. Nussbaumer arsives at a further conclusion regarding 
the safety of the plutonium snipping containers based on Sandia 
study, SC-DR-72 0597, “Speciai Tests for Plutonium Shipping Con- 
tainers 6M, SP 5795 and L-10", by \..P. Stravasnik. Container 6M 
48 a standard plutonium shipping container discussed in my orig- 
{nal affidavit. It is noteworthy to point out that in 3 out of 
E 3 test drops from 270 feet, the pressure vessel in the 6M cont- 
Ly ainer leaked from around the threads of the 4&4 inch pipe plug. 
Yet Mr. Nussbaumer concludes, in para. 24, that "the (Sandia) 
tests demonstrated the ability of the package designs to retain 
their contents when subjected to the severe tests." I fail to 
see how he arrives at this conclusion from the evidence. 

Furthermore, the damage to the 6M container was sustained 
; upon impact with a flat unyielding surface. A drop on an un- 


yielding punch would be much more severe. My calculations, in 


Appendix A of my original affidavit, showed that a 30C foot drop 


on an unyielding punch would pierce the entire container. 

7. Amount released. For calculational purposes, my original 
affidavit assumed that one half of one "tuna fish" can, about 
1.25 kg., or 2.8% of a representative shipment, would be releas- 
ed. To put the matter more graphically, I assumed that a hand- 
ful of plutonium would be released in an air accident. 

Mr, Barker disagrees with this assumption in two ways. First 
he states that 1.25 kg. of Pu does not constitute half of the | 
contents of a"tuna fish" can, but “the total contents of one of 
the two cans inside each shippi..g container." My assumption is 
based on the fact that a standurd 6M shipping container may 
carry 4.5 kg. of plutonium dioxide (49 CFR 173.396(c)(2)(44)), 
and 1.25 kg is approximately one quarter of the shipping cont- 


ainer, and one-half of one of the two cans inside each shipping 
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_ container. I further stated, on page 8 of my original affidavit, 


that it is possible that no Pus would be released, or that much 


more would be released, but for calculational purposes, I assumed 
that the release of a handful of plutonium in an air accident is 


a reasonable amount. 


Mr. Barker disagrees with my assumption in a second way. He 


‘asserts that a release of 0.1% “is supported by studies made in 


the laboratory and of actual accident conditions."(para. 28). 


_ None of the studies have been provided, however, his assertion 


" about 0.1% released in actual accident conditions appears to be 


contradicted by his statement that no air accidents with pluton- 


* 4um material have in fact occurred. (para. 57). I further fail 


to see how laboratory studies could possibly model a situation 


‘as cotiplex as an air accident. 


II. SPREAD OF THE PLUTONIUM CLOUD 
— inne 


Deposition Velocity. The concentration of plutonium in the air 
partly a function of how rapidly it settles out of the air and 


deposited on the ground, the deposition velocity. Mr. Barker 


_assumes a deposition velocity between 0.003 and 0.01 meters per 


second (para.35), though for his calculations, both 0.001 and 


0.003 m/sec are used (para. 51). Mr. Barker states that a value 


‘ of 0.001 m/sec vs. 0.003 m/sec would produce effects 4 times as 


large (para. 51). His assumptions on deposition velocity are 


contradicted by AEC literature. 


The terminal velocity for various sized particles can be 


calculated from the Stokes' formula, and has already been calcu- 
lated by the AEC in report no. UCRL-14702, "Deposition Velocity 
‘of Aerosols and Vapors on Pasture Grass", by H. Leonard Fisher, 


Table I. For particles of density 11.46 gm/em3, and diameters 
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equal to 1, 2, 5; 10 and 20 microns, the deposition evlocities 
are & x 107, 1.5 x 1073, 8.8 x 1073, 3.5 x 107%, and 1.4 x 107 
m/sec, respectively. For a particle of diameter 1 micron, my 
assumed value of 107) m/sec is 2% times larger than the UCRL 
value, thereby underestimating the health effects. There is no 
justification by Mr. Barker for his value of 0.003 m/sec, a fac- 
tor 7% times greater than the UCRL value. He further claims that , 
"a velocity closer to 10 times higher may be more reasonable", 
which would ve a factor 25 times greater than the previous AEC 


value. A value this low would underestimate the health effects | 


by greater than a factor of 25. 


i 9. Diffusion. My original affidavit considers three cases, } 


labelled cases A, B, and C, Case C assumes a wind speed of 

6 m/sec, a typical wind speed for Kennedy airport, and stability 
| category C, slightly unstable. Case B assumes a wind speed of } 
| 1 m/sec, and stability category F, The plume is narrower than in 
case C, and does not disperse greatly from the center line of the 
" plume. The plutonium dust concentrations are therefore greater 


1 within the path than case C. Case A is a highly unlikely possi- 


bility, and is, indeed, the limiting case. It would represent 
the maximum number of health effects since all the plutonium 
would settle in a highly populated area. It was therefore pre- 
sented as a check on cases B and C, to check if the results of 

| eases B and C appeared reasonable. The postulation of turbulence 
| } followed by calm for several days is highly unlikely; it is not 

' expected thet calm would persist for several days. A wind would 

begin again and some of the plutonium would settle elsewhere. 
If the plutonium settled within an equally populated area of the | 
: city, the health effects, in terms of the number of lung cancers, 


would be the same. That is, each person would receive a smaller 


Jin 


dose, but more persons would be affected; the numbers of lung 
cancers would be the same. This is the linear, non-threshhold, 


hypothesis, a radiation dose assumption which is generally ac- 


cepted in the scientific community. This is fully explained in 
the affidavit of Dr. John Gofman. 

To the contrary, Mr. Barker assumes, in para. 39, that if 
the plutonium is widely dispersed so that each person receivas a 
small amount, though more persons receive a dose, that the harm 
to the general population would be less. This is not a generally 
accepted radiation hypothesis. 

As regards case A, it should be borne in mind that indeed 
| one all-cargo aircraft did crash in 1974 due to thunderstorm 
turbulence. This was a crash from mid-air (para. 10g of affi- 
davit of Herbert H. Kaiser, Jr.‘. 


10. Airnort Exmosure. Mr. Barker states that many less 


deaths will occur at the airport itself due to the plutonium. 
He states that since "JFK airport terminal is so larce in area, 
should an air accident occur within half a mile of the terminal, 
the conditions of exposures of cases B and C would limit the 


affected population to about 10 to 20%, respectively, of the total 


population in the area." The width of the plume at a distance 
l kilometer from tne point of release is about 399 and 1,090 


feet for cases B and C, respectively. Mr. Barker presents no 


basis for his results, "10 to 20%". Ome is left to accept his 


numbers on faith. 


CONCLUSION 
RN a a 


ll. This affidavit has been limited to a further discussipn 
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of the integrity of the shipping containers and the dispersal and 
diffusion of the plutonium cloud. It has been shown that the as- 
sumptions made by Mr. Barker, Mr. Kaiser and Mr. Nussbaumer, 
which served to lower the estimates of lung cancer deaths in my 
original affidavit, are not warranted by the available evidence, 
and that certain of the underlying assumptions are either without 
varcis or are in contradiction with other AEC documents. After 
" examining the above mentioned affidavits, I remain convinced 


A that the conclusions of my original affidavit are accurate and 


' ean stand the test of rigorous scicntific scrutiny. 


Mate se, Neale : 
Mar. R 


1 Re vu ikoff 


Sworn to before me this 


iz day of June 1975. 


AYOREY KOSCIELNIAK 

Netery Public, Sele of New York 
Quaishad a Ene Covnry 

My Comansion Expues March 30, 9 4 


\UNITED STATES DISTRICT COURT 
|SOUTHERN DISTRICT OF NEW YORK 


\THE STATE OF NEW YORK, 
Plaintiff, 
v. : AFFIDAVIT 


THE NUCLEAR REGULATORY COMMISSION, i 75 Civ. 2121 
(wcc) 


Defendants. 


|STATE OF NEW YORK 
|COUNTY OF NEW YORK 
SOUTHERN DISTRICT OF NEW YORK 


PETER N. SKINNER, being duly sworn, deposes and says: 


1. I am an Environmental Engineer in the office of 
lthe Law Department, State of New York and I make this affidavit 
lin support of plaintiff's motion for a preliminary injunction. 

iI have prepared this affidavit in association with Patrick Wang, 


a Doctoral candidate in the Columbia University School of Public 


Health. 


After carefully reviewing the defendant's affidavits 
made in opposition to the plaintiff's motion for a preliminary 
injunction, we find that the defendants essentially confirm the 


plaintiff's calculations of the risk from an aircraft accident 


involving plutonium cargo. 


2. Mr. Barker's calculations for dispersal of plutonium, 
when converted into probable lung cancer deaths utilizing the 
U.S. Environmental Protection Agency's epidemiological methodology, 
represent a number of probable lung canger deaths of a magnitude 


similar to Dr. Resnikoff's calculations. Indeed, Barker's results 


ldo not even include deaths of any persons at the airport (as many 


las 30,000). See Exhibit 1. 
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3. The Sandia Report "Severity of Cargo Accidents”. 


Exhibit "C" to Nussbaumer's affidavit, states that: 


A. About 50% of the plane accidents studied included 
impact accidents more severe than the free drop 
test (see Exhibit 2) in 10 CFR part 71 (30 feet 


on a flat unyielding surface). See Exhibit 3. 


There is little or no data in existence to base 
the crush environment predictions on. See Exhibit 


4. 


Between 5% and 30% of those aircrashes studied 


could puncture the cannisters. See Exhibit 5. 


Fires in aircraft exceed 10 CRF part 71 perform- 
ance specifications (1475° F for 30 minutes in 
about 30% of the accidents studied. See Exhibit 
6. 


4. Mr. Barker's affidavit states that the wind blows 
toward the northwest from John F. Kennedy Airport, i.e. - toward 
Manhattan, only 3% of the time. This figure is misleading indeed 
Review of the wind rose data and average speeds included in 
Exhibit 7 clarifies the issues greatly. It can be seen from 


these presentations that, in all seasons, wind blows in the 


direction of Manhattan and other boroughs of high population 


iT . 
i density in an arc north to west, about 50% of the time. In 


|\the summer months, winds blow toward these areas, which have 


population densities in excess of 10,000 per square mile, 67% 


of the time. 
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In view of the risk of aircraft accidents involving 


plutonium oxide transport that may result in significant harm 

to substantial numbers of people, I have evaluated the data 
(Barker's Tables 1-9) which Brookhaven National Laboratory 

(BNL) has provided to Robert F. Barker. I calculated the total 
probable lung cancer deaths that would occur if all the assumpt~ 
ions the BNL has provided in the nine tables in Mr. Barker's 
affidavit were used and summarized the results in attached 


Tables A and B. 


The E.P.A. figures of 50 probable lung cancer deaths 
per million person-rems (P.C-18, E.P.S. 520/9-73-003-D) were used 
to calculate the total number of cancer deaths under the 


conditions provided by the BNL. 


Each dose equivalent was multiplied by the correspondin 
population exposed for a given population density. Then this 
figure was multiplied by the E.P.A. figure of 50 probable lung 
cancer ueaths per million person-rems in order to calculate the 
number of prebable lung cancer deaths. A plot was made of 
population density per square mile versus number of probable 
cancer deaths. From the graphs (see graphs 1-9) one can estimate 
the number of probable lung cancer deaths corresponding to any 


given population density. a 


Based on information received directly from Westinghous 
Laboratories in Cheswick, Pa. it was assumed that 100% of the 
reactor plutonium oxide is of inhalable size. It was also assume 
that population doses are directly proportional to population 


density. 


The conversion of population doeses into lung cancer 
deaths indicates clearly that Mr. Barker's analysis is consistent 
with Dr. Resnikoff's conclusions regarding the number of probable 
lung cancer deaths. This conclusion is that the reiease of 10,00 
curies into the air would result in thousands of probable lung 


cancer deaths. 
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TABLE A 


RESNIKOFF 
UNG CANER DEATHS 

CASEA)  —- 105, 000 
CASE (B) 76,760 TABLE (1) L576 
§,£/2 

2,48 (2) 

CAs "7 (3) 14,336 
(4) 6,368 
(5) 32,6486 
(6) 54, P32 
(7) 4. 75¢ 
(f) 23.46F 
(9) 3% 760 
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C-2, Cumulative distribution of Ep/W in impact accidents 
(military or civil accident definition) 
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Figure C-3, Cumulative distribution of Ep/W in impact accidents 
(military or civil definition) 
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PART 71—PACKAGING OF RADIOACTIVE MATERIAL FOR TRANSPORT, ETC. 


oF 10,000 pounds in weight, 6 compressive 
load equal to either 6 times the weight of 
Une package of 2 pounds per square inch 
multiplied by the maximum horizontal cross 
\ 


APrtneTz A—Noamal Conptrions oF 
Taansromr 


ach of the following normal conditions 

of Wracsport ls to be applied separately to 

Getermine its eZect oo & package. 

1. Heet—DOirect sunlight et an ambient 

temp. “ature of 130° F. tn still air. 

2. Cola-~Ag ambient temperature of ~40° 

P. to euill alr aad shade. 

1. Preesure—Atmospheric pressure of 05 

(umes standard etmospheriec pressure. 

4& Vidretion—Vidration normaily incident 

to transport. 

5. Water Spray—A water spray suSctentiy: 

heavy to keep the entire exposed surface of 
package the bottom continucusiy 

wet during & pertod of 30 minutes. 


6 free Orop—Between 1% end 2% hours 
after (ne conclusion of the water spray test, 
a {roe crop through the distance specified 
Below onto & fat eveentally unytelding 
horizontal surface, striking the surface in & 
posiuion for which maximum damage is 
erpected 


Lee 


NN ee | ene | 


1. Corner Drop—A [ree drop onte each 
corner of the package in succession. or ir 
the case of @ cylindrical package onto each 
quarter of each rim, from « height of | foot 
Onw & Mat esmentially unyielding horizontal 
surtsee. Thia test applies only to packages 


\September 30, 1972 
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tance of 40 inches striking, in « purition for 
which maximum damage \s expected, the 
top end of « vertical cyilodricel mild steel 
bar mounted on an essentially unyielding 

S 

e 

4 

« 

* 

5 


which are constructed primarily of wvod ur 
fiberboard, and do not exceed 110 pounds 
gross weight, apd to ai) Flesile Class IZ 
peckagings 

8. Penetration—Impact of thy hemispher- 
feai end of « vertical steel cylinder 1', Inches 
in diameter and weighing 13 pounds, dropped 


from « height of 40 inches onto the exposed 
surface of the package which is expected 
to be most vulterabie to puncture. The long 
axis of the cyUnder shall be per, mndicular 
to the package surface. 


9. Compresnon—Por packages not exceed- 


section of the package, whichever is greater. 
The load sb3.i ce apriied during & period of 
24 hours, uniformly against the top aad bot- 
pearance greens fine ay tag Bat 

the package would normally be transported. 


Aprewoce B—Hrrorwerica, Acciwent 
Comornions 


The following hypothetical accident condi- 
tions are to de applied sequentially, in the 
order indicated, to determine their cumula- 
tive effect on & package or array of packages. 

1. Free Drop—A tree drop through «@ dia- 
tance of 30 feet onto « flat essentially ua- 
yielding borisontal surface, striking the sur- 
fece in @ position for which maximum 
damage ls expected. 


2. Puncture—A {ree drop through « dis- 


hortzontal surface. The bar shail be 6 inches 
in diameter, with the top horizonta! and its 
edge rounded to « radius of not more than 
one-quarter inch. and of such « length as to 
cause Maximum damage to the package, but 
not less than 6 inches jong. The long axis of 
the bar shall be perpendicular to the un- 
yteiding horizontal surface, 

3. Thermal—Exposure to 6 thermal test in 
which the heat input to the package is not 
lesa than that wPich would result from 
exposure of the whole package to & radiation 
environment of 1.475° PF. for 30 minutes with 
&n emissivity coefficient of 0.9, arsuming the 
surfaces of the package have 6 sorption 
coefficient of 06. The package vil not be 
cooled artifictally until 3 hours oft ¢ the test 
period unless it can be shown that the tem-~- 
perature on the inside of the package has 
begun to fall in less than 3 hours. 

4. Water Immersion (Ossile material pack- 
ages only) —Immersion in water to the extent 
that all portions of the package to be tested 
are under at least 3 feet of water for a period 
of not less than @ hours. 
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Figure D-3, Assumed P, functions 


For this assumption, Py {s sct equal to zero at L {zero probability of the container being greater 
than L from the center of an aircraft piece). With the added restraint 


L 


aa 


the density function becomes 


_ With L = 600 ftand d = 27% 


Pao 7°09 


so that Pep™ .09 for two aircraft pieces. For four picces, the result is 


Pop = 12 . 


The probability of crush, given an impact accident, Pu’ calculated by this model is thus in the 
range 
ta ° - 48(. 09) = ,043 


-48(,12) = .058 . 
Conclsions 


The probability of crush, given an aircraft impact accident, has been estimated by two 
independent models to be in the range ,O1 to .06. For use in combination with the probabilitics 
of fire, impact, puncture, and immersion, as estimated for the military accident sample 
(Appendix G), a nominal value of .0S (Py in Appendix G) will be used. Crush as defined ijn this 
probability is assumed to result from a portion of the aircraft resting on top of a container after 


an impact accident. No attempt has been made to analyze the severity of the crush environment, 
eee, Oe nS ene OT LED DLS S  O 


given that crush occurs. 


Exh bat 4,9! 
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Probability of Crush 


J 
. 
There are no dircct data available on the occurrence of crush. Therefore, an attempt wilh 


be made to estimate the probability of crush, given an accident, based on a model for physical 


overlap of a container and a portion of the aireraft, coupled with indirect data. 


which produce cargo compartment breaks are potential crush acei- 
149 accidents are classified as impact, with 


Thus an estimate of the probarility of 


Only impact accidents 
dents. In the military data sample of 305 accidents, 
72 of these having definite or probable fuselage breaks. 
crush potential is (letting Pr represent a probability) 


Pr {crush potential given an impact accident * 2, = ,48. 


Of the accidents with crush potential, only in some small fraction will crush actually result. 
probability of overlap of the container and a portion 
all pieces of the aircraft have some 


h W, and zero 


This fraction is estimated with a model for the 
It is . ssumed that, in an impact accident, 
est with their centers in an arco of length L and widt 
It is further assumed that the container has some 


of the aircralt. 
probability of coming to 
probability of coming to rest outside ¢ 
probability of coming to rest in an arca which includes 
sides by at least d, the average distance from the center of an aircraft part t 


situation is illustrated in Figure D-1. 


his area. 
the above area and may exceed it on all 
o its edge. This 


All aircraft parts in this 


Container has non-zero probability of 
rectangle 


being in this rectangle 


Figure D-1. Aircraft and container locations 


The probability of the container impacting a corner or probe of sufficient stiffness to puncture 
it {9 small. All six containers which we have considered (and containers, in general) possess 
energy-absorbing matcrial between the outside skin and the inner receptacle. To damage the 
inner container will require a probe several inches in length. The impact of the container on this 
probe must be symmetrical with respect to the container or little energy will be available for 
puncture, Also, if the probe is not sufficiently solia from a structural viewpoint, it will deform 
rather than penctrate the container. Consideration of these factors together with the relative 
absence of potential puncturing sources on the interior of an intact aircraft cargo compartment 
suggest that this prubability of the free-fMying container impacting a probe in a manner such that 
a puncture potential is present is no higher than .01, 


If one assumes a linear relative velocity distribution for impact of the contair:r on the probe, 
the percentage of accidents not protected against by a container that possesses a puncture velocity 
capability of U5 (ft/sec) is (40 - U_)/40. Therefore, the probability of puncture (Pp) at a ve- 
locity capability is 


Pou = (,25)(.01)(1 - .025 uy) r 


= ,0025 - 6.3 x 107° ¥, ‘ 


. The greatest uncertainty in these calculations is in the estimation of the probability of the 
container impacting a large enough rigid probe with the velocity and c of the container sufi ciently 
aligned with the probe that damage is possible. If this probability is increased from one ina 


hundred accidents to what is Solicvsd to be 2 maximum of one in every twenty, then | 
ere enme—enneneiee easement ieahtesmateenansenlap 


. 20 
Pe (,25)(.05) (1 - .025 U_) » .0125-31.3x10°U .** se 
bat (e250 P re R 43 


' 


Puncture Probability if Aircraft Breaks [nto Several Pieces 


In our military data sample, 72 accidents resulted in definite or probable (not explicitly 
determinable from accident report) fuselage breaks, Of these 72, 31 produced 1, 2, or 3 major 
fuselage breaks, 32 produced essential aircraft disintegration, and the remaining 9 could not be 
reliably placed in either category. These 9 accidents will be arbitrarily split between "several 
breaks” and "disintegration" accidents so that the probability of the aircraft breaking into several 
pieces in an accident is estimated to be 36/305 * . 12 and likewise, the probability of disintegration 


ia estimated to be the same, 


As cargo behavior is completely absent from our data, assume that one-half the cargo will 
stay with the aircraft and one-half will exit through the fuselage breaks. In these accidents, the 
container will have an initial upper velocity limit of about 200 [t/sec so the linearized velocity 
distribution will be (200 - U,)/200. 
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: ( er 
For the half that get thrown free, most of the energy will be absorbed in successive impacts 
with nonpuncturing materials, primarily ground, boulders, ete. The probability of squarely 
impacting 3 tree, jutting rock, or so forth is probably no larger than . 1 so the total probability 
of impacting a potential puncturing agent with a velocity greater than US (assuming an accident has 


occurred) is . 
Poe = (,.12)¢. 1)(.5) (1 - .005 U)) 


» ,0060-3x10°U . 
P 


To determine the maximum puncture probability for " several breaks” accidents, certainly no 
more than one-half of the containers thrown f~om the aircraft will strike a potential puncturing 


source. In this case 


‘ . e ¥ 
Ph (. 12) (. 5) (. 5) (1 - .008 u)) 


2 .030-1.5x10%U . 
P 
For the half of the containers that remain with the aircraft, it seems reasonabl« to let the ex- 


pected probability of impacting a potential probe to increase to something on tne order of .1 


because of the fractured aircraft structural members. As an upper limit, a value of .3 is G 
probably reasonable. Further, the maximum relative velocity between the aircraft and container 20 
beans Se 
will be less than the 200 ft/sec but certainly greater than the 40 ft/sec, Assuming this value is 
‘ ’ : 
about 100 ft/sec, P,, ond Po3 become 
Pps” (. 12) (.5) (22) (1 - .02 u)) 
-5 
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P| 
and = 
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Puncture Probability for Disintegration 

. For accidents which result in disintegration of the aircraft, the puncture probabilities are 
more’ dependent on impact angle than they are for the less severe accidents which most frequently 
occur at angles of 10 deg or less. Although our data indicates a relationship between velocity of 
impact and the fraction of impact angles below and above about 10 deg, there appears to be no 
strong correlation between v and a if @ is over about 10 deg (accidents in which disintegration 
may be expected). Asa approaches 90 deg, the probability of striking aircraft parts must 
approach 1 while at lower @ the probability decreases. It has been assumed here this probability 


is linear, with a from 0 at 0 deg to 1 at 90 deg. 


ee SOT 


ns See = Cee tee eee 


eetege endiatn settee ae ln 
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From the data Lase, 12% of the accidents result in disintegration, Again, it seems reason- 
able to assume that if the cargo remains with the destroyed aircraft, the expected probability that 
this can result in puncture if the velocity is high enough is .1. The relevant velocity in this case 


is the normal velocity with the impacted surface, leading to 


Pog * (+ 1206 o> Pajc @) Pla) . 
a 


AIC (a) * the probability of hitting portions of the A/c 


P(e) « the distribution of normal velocities . 


Summing this over @ leads to 


-6 
Pins = ,0067- 3x 10 Un: 


Uf the .1 value used above as the probability of puncture if the container and A/C parts impact is 


arbitrarily increased to . 3, 


rete eee ne ee 


-6 
’ a 
Ph, * 020-9210 UL 


Note the low dependence on U_. This indicates these accidents are so severe that the hardness 


of the container makes little difference. 


If, in accide:is where the aircraft disintegrates, the container is ejected from the vicinity 
of the aireraft without impact, a puncture threat is still present due to terrain orotuberances, 
trees and so forth. In this case, the total velocity vector will be closer to the impact velocity 
and, since U, << v, U_ will have essentially no influence on the puncture probability, The 
probability of disintegration is stitl .12 and the expected value of puncture if impact occurs is .1. 
The probability of not impacting A/C parts is 1- Paic which, when summed over 10 <a < 20 
leads to 


Pos = ,0047. 


With a maximum puncture probability on impact of .3, 


Pos = ,0109. 


Gathering these probabilitics together and summing gives the following table of values for 


- PL and P? It should be noted that a qualification test of a 40-inch drop will only decrease 


D ge 
Pp to .024 and Pb to .081 so this hardly scems worthwhile. 


, 


- 


Ech bit s,73 43, 


EN S| A I CE A 


EE Pe ct te ee tg A COC li A OD 


-~ yields a 107, 520°I"-min environment, which from Figure D-8 covers 89.5% of all fire accidents, 
There arv an infinite number of comparable combinations. 
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’ 7 Figure B-8, Cumulative distribution of temperature-time produce 
} for aircraft accident fire 


H "In a similar manner the probability distribution of integrated incident Mux on a unit arca 


can be determined and the results of that calculation are shown in Figure B-9, As with Figure B-3 


| ; P these results must he interpreted and used with caution since there are a infinite number of 
| temperature-time combinations which can lead to the same integrated Mux. Although the use of 
ae | integrated Mux incident on a container is a better defined description of the fire environment, 


the temperature-time product hus been adopted here due to the ease and utility in deriving test 


j criteria, 
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M4 j Figure B-9, Cumulative distribution of integrated Incident heat Mux 
*- , , from aircraft accident fire 
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Wind direction probabi.\ties for the high-population 


density area were computed by the following method: 


A Tri-State Regional Planning Commission Map (See Map 


1), containing 1970 population densities per square mile, was 
obtained. The areas surrounding Kennedy Airport to a 10-15 mile 
radius with population densities of 10,000 per square mile or 
greater were outlined. This area describes an arc of 113°, or 
roughly 31% of a full circle. Then, probabilities for five 
various wind directions, in all four seasons, were computed from 
charts! contained in the Final Environmental Impact Statement 
for the Construction and Operation of an LNG Import Terminal 

at Staten Island New York (Federal Power Commission, July 1974). 
The five directions, covering arcs of 22.5% each, describe an 
arc of 113° conincident with the high population density area 
described above. The probability of winds blowing toward the 
high-population density area in the vicinity of Kennedy Airport 


is as follows: 


SEASON WIND PROBABILITY AVERAGE WIND (M.P.H.)* 


Night 


Day 
Fall 39% 13%. 11.5 


17% 12% 13.5 


Winter 


Summer 63% 19% 


46% 20% 


Spring 


* Prom National Weather Service figures 


1. Maps I-IV, appended herein. 
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TASK Ti "2 
WIND CLIMATC! SGY OF NEW YO"\K HARBOR 


Climatological data was obtained for a number of stations of interest sur- 
rounding New York Hartor. 


Part of the information is presented schematically in Figures 8, 9, 10 and 
11 which are seasonal representations of the frequency with which winds can be ex- 
pected to blow from various corapass directions. These wind roses consist of a cir- 
cle from which 16 lines emanate, one for each compass point. The length of each 
line is proportional to the frequency of the wind biowing from that direction. Thus, 
the line that points toward the norih represents th- frequency of winds chat blow frow 
the north toward ths south. The 0200 Local Sta . «d Time (LST) frequencies (nighs; 
are represented by the solid lines and the 1500 LST frequencies hy the dashed lines. 
One chart is givea for cach of the four seasons, with winter defined as December, 
January and February, while spring covers March, April, and May, and so on. 


Thus, for example, we see that La Guardia Field can expect - in winter - 
a wind from the westnorihwoest direction at night about 16% cf the time, and hy day - 
from the same direction - about 20% of the time. 


Looking at the tabulations of the speed data in Appendix B we see that these 
winter winds (from the same directicn: westnorthwest) tend to blow - nearly nul’ the 
time ~ at speeds of 11-15 knots, and average about 16 knots. 


Still another way of presenting the information would be to state that ta vin- 
ter, a spillage of LNG on Staten Island wou!d tend to project a vapor plume teward 
Manhattan with a 6% probability; toward Brooklyn and Queens with a 24% peobubilit:: 


toward New Jersey with a 34% probability and toward the open water with 36% prob:.- 
bility. 
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June 10, 1975 
BY HAND 
Honcrable William C. Conner 
United States District Judge 
United States Court House 
Foley Square 
New York, New York 10007 


Re: The State of New York v. The Nuc lear 
Regulatory Coomission, et al. 
75 Civ. 2121 (WCC) 


vear Judge Conner: 


Im prior representations we made to you, 
it was stated that the Nuclear Regulatory Commission knew 
of no significant shipments of plutonium through J. F. 
Kennedy Airport within the future. To avoid any possible 
confusion, we are writing to make clear that this 
representation applied only to shipments by MRC licensees 
and net to shipments made by the Energy Research and 
Development Administration, which doea not require a license 
fron the BRC. ’ 


Thus, we have been informed that ERDA intends 
to ship less than 50 milligrams (1/20th of @ gram) of 
plutonium within the near future to Italy via J. F. 

Airport. The plutonium is being sent pursuant to @ contract 
with Italy and will be used in « neutron flux monitor, & 
device used in nuclear reactors. 


Very truly yours, 


PAUL J. CURRAN 
United States Attorney 


By: 
CHARLES FRANKLIN RICHTER 
Assistant United States Attorney 
Telephone No.: (212) 791-1977 - 


BY HAID 
Henerable William C. Conner 
United States District Judge 


es3 / ohm ¥. Shea, III, Esq. 
Department of Law 
Environmental Protection Bureau 
Two World Trede Center 
New York, New York 10047 


488-7562 


June 24, 1975 


Honorable William C. Conner 
United States District Judge 
Southern District of New Ycrk 
United States Courthouse 

D4 Square 

Mew York, New York 10007 


Be: The State of New York v. The 
Nuclear Regulatory Commission, et al4Z 
75 Civ 2121 (WCC) 


Dear Judge Conner: 


Enclosed for your convenience are copies of certain 
materials cited in the State's Memorandum of Law in Support of 
the Motion for a Preliminary Injunction: 


1) WRC Notice Soliciting Comment on Deferral 
of Licensing Actions - Generic Environmental 
Statement on Mixed Oxide Fuels (recycle of 
plutonium) 40 Ped. Reg. 20142 (May 8, 1975). 


Comments of the United States Environmental 
Protection Agency excerpted from the Pinal 
Environmental Statement - Mixed Oxide 
Fabrication Plant, Exxon Nuclear Company, 
Atomic Energy Commission. 


Respectfully yours, 


LouIs J. LEPKOWIT2 
Attorney General 
By 


JOHN F. SHEA, IIT 
Assistant Attorney General 


a : 
a 


-- 


related te cperation of 


MIXED OXIDE FABRICATION PLANT 
EXXON NUCLEAR COMPANY — — 


DOCKET NO. 70-1257 

bel 2) 

QEOSY 
JUNE 1974 

UNITED STATES ATOMIC ENERGY COMMISSION 


DIRECTORATE OF LICENSING 
FUELS AnD MATERIALS 


FINAL ENVIRONMENTAL STATEMENT 
BY 
FUELS AND MATERIALS 
DIRECTORATE OF LICENSING 
U.S. ATOMIC ENERGY COMMISSION 
RELATED TO THE 


EXXON NUCLEAR COMPANY 


MIXED OXIDE FABRICATION PLANT 


DOCKET NO. 70-1257 


X. DISCISSION OF COMMENTS RECEIVED ON THE DRAFT ENVIRONMENTAL 
STATEMENT 


The Advisory Council on Historic Preservation 
The City of Richlend Ecology Commission 

The Department of Health, Education, and Welfare 
The Department of the Interior 

The Environmental Protection Agency 

The State of Washington Department of Game 


All letters received as a result of request for comment are reproduced 


in Appendix E. The issues raised in these letters are addressed in 
the following listing of comments and responses, 


Agency: Environ sental Protection Agency 


Comment ° 

The discassion of the steel storage buildings in the draft statement, 
states that 5—gallon cans of low enrichment uranium and packaged 
uranium contaminated materials are routinely stored in these buildings 
(page ITI-7); however, there is no evaluation of any potential hazards 
associated with sucl storage. The final statement should address this 
subject and assess the potential environmental effects cf severe 
natural disasters (such as a DBA tornado) on these storage buildings 
and the containers of uranium. 


Response: 


The steel storage buildings in question are considered part of the 
Uranium Oxide Fuel Plant, and are used to store slightly enriched 
uranium and packaged uranium - contaminated materials. The discussion 
of the response of the U0, building to Design Basis Accidents im -olving 
natural phenomena discussed vp pp. VI-13 to VI-15 of the Final Environ— 
mental Statement related to operation of the Uranium Oxide Fuel 

Plant also applies to these buildings. In summary, the design was 
based on the Uniform Building Code, and the design bases included a 
seismic acceleration of 0.17 g, a steady wind load of 100 mph, and 
consideration of a 1000-year flood level in the Columbia River. There 
would be no significant release of radioactive materials under these 
conditions. 


Comment : 


‘The vegetation sampling and analysis program appears to be adequately 
planned and executed; however, the program for soil sample analysis 
appears to be incomplete. it would seem more prudent to analyze soil 
from stations 2 and 4 m the same frequency as station 1, and the 
balance of the stations on some regular frequency. The final state~ 
ment should address this matter, indicating the rationale behind the 
sample analysis frequency. 


Response: 


The environmental monitoring program is designed to detect and evaluate 
concentrations of radioisotopes resulting from chronic releases from 
the MOFP to the environment. The primary indicator of the magnitude 
of chronic release is the plant effluent sampling system, which will 


X-30 


detect the level of such releases on @ "rccklv basis. Backing up 

this system is the program for sampling and analyzing vegetation and 
soil in the local environment on a monthly and quarterly basis. Since 
this program is designed to detect long-term buildups of radionuclides, 
the samples from the station located downwind in the most probable 
wind direction are analyzed monthly (vegetation) and quarterly (soil). 
Samples from the remaining stations are analyzed quarterly (vegetation) 
and the soil samples are stored for future analyses as deemed necessary. 
This program is designed to provide sufficient numbers of samples to 
permit a quantitative assessment of the buildup of plutonium in the 
environment, if any, and to detect the onset of radioisotope buildup 
in time to initiate a more extensive investigative analysis program. 


Comment : 


The final statement should describe any automatic features of the 

stack monitoring system, such as alarms and automatic shuteffs, which 

limit the amount of activity which could be released before some 

corrective action ie taken. Factors such as the length of time the 

operating limit can be exceeded without detection, the maximum amount 

which could be released, and the subsequent individual and population R 
dose commitments resultant from such a release should be discussed. 


Res ponse: 


No mechanisms have been identified whereby the efficiency of the HEPA 

filter system under normal operation could be suddenly and significantly 
changed. It has been concluded that weekly analysis of the samples 

taken downstream of each HEPA filter bank provides an adequate means 

of detecting deterioration and impending breakthrough of the HEPA 1 
filters - particularly since three filters in series are provided. The 
pressure drop across each HEPA filter bank is read and recorded daily { 
as a means of detecting significant plugging, blinding, or breaching 
of the filters. In addition, as stated in Section ITI.C.3.a, "All main 

duct HEPA filters are provided with differential pressure indicators 

and switches that automatically shut down the ven=iiation systems on 

a sudden pressure change.” 


However, as an additional safeguard to limit abnorma. ases, the 
applicant has agreed to install continuous air monitorin, in the vent- 
ilation ducts upstream of the final filter banks. Installation and 
operation of a continuous air monitoring system is @ condition for 
protection of the environment and is described in Item 7, pe iv, 
"Summary of Environmental Statement", in this EIS. The ‘stem described 
will alarm upon sensing counts equivalent to 10 3 ayC#/cc for an hour. 
Since aerosol of this concentration must pass through tested final 


filters, the resultant stack effluent would have a concentration about 
one-half of 10 CFR 20 limits for insoluble 739pu in unrestricted areas. 
Therefore, system activation and subsequent corrective action will be 
adequate to limit such releases to an insignificant fractional component 
of normal releases discussed in Section III.C.3 of this EIS. 


Comment : 


The final statement should also include an analysis of the consequences 
of the discharge and dispersal of long-lived radionuclides fnto the 
general environment. By virtue of the long persistence of these 
materials these consequences may extend over many generations and, in 
this respect, these discharges can represent trreversible public 
health commitments. The recently published "Environmental Radfation 
Dose Commitment: An Application to the Nuclear Power Industry" 
(EPA-520/4-73-002) presents general concepts for calculating the 
cumulative consequences of the release of longer lived radionuclides 
to the environment. This analysis shovld include the consequences 

to all individuals over the entire time period the material persists 
in the environment. This cost should be included with other environ- 
mental costs in the cost-benefit analysis. 


Response: 


Table III.C.1 shows an estimated radionuclide release rate of 5,22 x 
10 © ywCi «/year. For the 20 year lifetime of the plant operating at 
design capacity, this results in release of about 10 4 uCi = that ts 
assumed to eventually fall to earth. The above quantity of material 
was assumed to be distributed uniformly over some area and resuspended 
to form an afr concentration 10 ® times the surface density, which is 
in agreement with EPA~-520/4~-73-002, "Environmental Radiation Dose 
Commitment: An Application to the Nuclear Power Industry." Using 

the ICRP-II Model and a time period consistent with EPA-520/4-73-002 
(Page 7), the 100 year dose to the lung from continuous inhalation 

of insoluble *3%Pu at the calculated air concentration was determined. 
The calculated dose commitment was determined using an estimated year 
2070 population (40 year doubling time) for the area within a 50-mile 
radius of the MOFP. The resultant “environmental dose commitment" 

is, thus, estimated as 6.5 x 10 ? man-rem (lung). 


The population density in the area within 50 miles of the MOFP is about 
23 people/mi.*. If uniform distribution of actinide is assumed over the 
surface considered, the estimated “environmental dose commitment" from 
fallout of radioactive aerosol from the MOFP is a close approximation 
for the States of Washington, Oregon, and Idaho (~ 26 people/mi.*); the 
states west of the Mississippi River (~ 34 people/mi.); North America 
(~ 25 people/mi.2); and the world (~ 20 people/mi.?). 


' The “environmental dose commitment" to the lung of man (6.5 x 10 2 


man-rem) was added to the cost section, Human Health, of Table IX.A.l, 
Benefit-Cost Summary. 


Comment : 


It is unclear in the draft statement, as to what levels the low-level 
waste will be contaminated with plutonium and what methods of 
disposal will be utilized. Since the disposal of plutonium bearing 
wastes represents a long-term commitment, the AEC should consider 
requirements for the interim storage and retrievability of these 
wastes. The final statement should indicate what commitment, if any, 
is being made relative to storage of low-level plutonium bearing waste 
in a form which will facilitate retrieval at a later date. 


Response: 


The treatment and disposal of all plutonium-contaminated wastes, 
including low-level wastes, are discussed in response to a comment 
by the U.S. Department of Interior shown on page X-23 of this EIS. 


Comment : 


In order to adequately evaluate the potential impact of this facility's 
operations, the details of the emergency response plans mist be 
reviewed. The draft statement, however, did not contatu this infor- 
mation. The final statement should include the emergency response 
plan. 


Response: 


The Exxon Nuclear Company Site Emergency Plan is a condition of the 
applicant's special nuclear material license and a subject of periodic 
inspection by the AEC. The Emergency Plan's purpose fs to provide 
guidance and action plans for the protection of the health and safety 
of the general public, Exxon Nuclear employees, and the limitation 

of damage to equipment, facilities, and property in the event of 
emergency situations, such as accidental criticality, fire, explosion, 
sabotage, and natural phenomena. Execution of this plan is intended 
to mitigate the consequences of accidents discussed in this EIS. 


The elements of the plan include: 


a) The Exxon organization for coping with emergencies, including 
specific authorities, responsibilities, and duties; 


Means of notification, both persons assigned to the emergency 
organization and appropriate State and Federal agencies with 
responsibilities for coping with emergencies; 


Written identification by position or function of other 
persons with special qualifications for coping with emergency 
conditions, both Exxon Nuclear employees and others; 


Measures to be taken to protect health and safety within and 
outside the plant boundary and criteria to determine when such 
measures are necessary; 


Expected response of offsite agencies; 


Means for determining the magnitude of release of radio— 
active material, including criteria for notification and 
participation of local and State agencies and the AEC and 
other Federal agencies; 


Plant features provided to assure capability of plant 
evacuation and safe reentry; 


Procedures for and agreements with local, State and Federal 
officials and agencies for early warning of the public used 
for public evacuation or other protective measures should 
such warning and action be necessary; 


Provisions for maintaining up-to-date: 1) The organization 
for coping with emergencies, 2) the procedures for use in 
emergencies, and 3) the lists of persons with special qualifi— 
cations for coping with emergency conditions; 


Emergency first aid and personnel decontamination facilities, 
including: 1) « ;uipment at the site for personnel monitoring; 
2) facilities and supplies at the site for decontamination of 
personnel; 3) facilities and medical supplies at the site for 
appropriate emergency first aid treatment; 4) arrangements 

for the services of a physician and other medical personnel 
qualified to handle radiation emergencies; and 5) arrangements 
for transportation of injured or contaminated individuals 

to treatment facilities outside the site boundary; 


Arrangements for treatment of individuals at treatment 
facilities outside the site boundary; 


Sass ay 


Provisions for training employees who are assigned specific 
authority and responsibility in the event of an emergency and 
of other persons whose assistance may be needed in the event 
of a radiation emergency; 


m) Provisions for testing, by periodic drills, of radiation 
emergency plans to assure that employees are familiar with 
their specific duties, and provisions for participation in 
the drills by other persons whose assistance may be needed . 
in the event of a radiation emergency; 


n) Criteria to be used to determine when, following an accident, 
reentry of the facility is appropriate or wher operation should 
be continued; 


o) Implementing procedures. 


Comment: 


In considering the transportation of plutonium to the Exxon facility, 
the draft statement did not discuss the packaging to be used. It 

was stated, however, that the packaging would be AEC licensed and DOT 
approved. Therefore, it is reasonable to assume that the packaging _ 
will be similar to that currently approved by DOT in 49 CFR 178, with 
proposed amendments dated October 25, 1973, and wnder special permi..:s 
issued by DOT. 


Response: 


The standards and regulations governing the packaging and shipping 

of radioactive materials are set forth in the regulations of the AEC 
(10 CFR Part 71) and the Department of Transportation (DOT) (49 CFR 
Parts 170-179). It may be expected that the design of packaging 
currently in use or the standards and regulations will change in the 
future. Thy packaging to be used for the transportation of plutonium 
will be in accordance with standards and regulations in effect at 
that time, thus, special permits will not be required. 


Comment : 


Three such packages were tested by Sandia Laboratories (Report No. 
SC-DR-720597, September 1972) and the lids were popped off of one side 
of each container after impact. If a shipment of plutonium were in an 
accident involving a fire, it is likely that the inner containers of 
some of the packages would be subjected to high temperatures which 
could result in the dispersal of the material into the environment 
upon the failure of the inner container. 


While these tests were more demanding than those specified in the 

draft statement (130 fps vs. 45 fps for impact), it is suggested they 
may be more indicative of actual accident conditions for these smaller 
packages than the tests specified in the draft statement. We believe 
that. it would be prudent to adopt more stringent standards for the 
design and fabrication of these types of packaging and to require 
comprehensive performance tests on each design, at these more stringent 
levels, prior to their wide-scale use by industry. 


Response: 


The tests carried out by the Sandia Corporation, Albuquerque, New Mexico, 
were on packaging designed to meet the current standards, The packaging 
used in tests were representative of those currently used for the 
shipment of plutonium. The tests included exposure to severe impact, 
fire and other environmental conditions in excess of those required by 
applicable regulations. We believe the results of these tests provide 
confidence that the packaging designed to the current standards will 
maintain their integrity under actual transport conditions. 


Comment ; 


The final statement should discuss the rationale to be used in 
selecting the accident criteria for the shipping containers, anc 
describe how compliance will be insured. 


Response: 


The packaging standards set forth in the regulations have had a long 
history of development and application both in the United States and 
internationally. The standards were first published by the Inter- 
national Atomic Energy Agency (IAEA) in 1964, There was extensive 
participation by U.S. representatives and representatives of other 
leading countries in the atomic energy field in developing the IAEA 
regulations. Subsequent to the initially published standards, there 
have been a number of modifications of the standards based on more 
extensive information from operating experience and research and 
development programs. The IAEA standards have been adopted in many 
international and national transportation regulations and have served 
as a basis for the regulatory standards in the United States. The 
development included an analysis of normal and accident conditions 
in transport and nearly 20 years of experience in shipping many types 
of radioactive materials. 


The principal responsibility for assuring that the design, fabrication, 
and use of a package for transporting radioactive materials meets 

the standards rests with the shipper. However, the shipper must not 
only determine that his package design will meet the regulatory 
standards, but must also demonstrate tuat fact to the AEC. The 


applicant requesting approval of a package must prepare a safety 
analysis, in which he analyzes the safety features of the design, reports 
the results of prototype tests, and describes his quality assurance 
program for construction, use and maintenance of the package built to 

the design. 


The AEC makes a thorough, independent evaluation of the design and 
data submitted by the designer in support of his request for package 
approval. Only after satisfying itself that the design meets all of 
the standards, and that the quality assurance program is adequate, 

does the AEC issue approval. 


The evaluation of the potential environmental impact from the 
transportation of radioactive materials is not limited to an engineering 
assessment that the package design will meet standards. The evaluation 
is also supported by operating experience and data on accident 

statistics. 


Comment : 


It has been our position that environmental statements for sites 
containing more than one nuclear facility, should contain an assessment 

of the total environmental impact from all operations at the site. In 

the draft statement for Exxon's Uranium Oxide Fuel Plant, published 

by the AEC in May 1973, it was stated that, "the environmental state- 

ment for the mixed oxide operations will consider the combined radio-— 

logical effects of all of the Exxon operations on the site," The 

draft statement for the mixed-oxide plant does not appear to contain 

such a combined evaluation. It is most important that the final i 
statement for the Exxon Mixed Oxide Fabrication Plant assess the total 
impact of all nuclear facilities at this site. 


Response: 


The draft statement contained a discussion of the annual airborne 
release of enriched uranium from the uranium oxide plant on page V-5. 
Included in that discussion was an observation that the effect of that 
1.5 uCi/yr release was negligible when compared with the small (144 
uCi/yr) release of plutonium activity from the MOFP. Additional 
address to this topic is provided in response to a comment by the 
Department of the Interior on page X-19 of this impact statement, 


Comment : 


Appendix C, "Considerations Relating to the Estimation of HEPA Filter 
Efficiencies," is a valuable addition to the draft statement, However, 
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the work reported by Hetlar“ and Russell at the 12th AEC Air Cleaning 
Conference is not included (N. Hetland and J. L. Russell, Jr., "Adequacy 
of Ventilation Exhaust Filtering System for New Plutonium Factlities" 
Proceedings of the 12th AEC Air Cleaning Conference, Oak Ridge, Tennes-— 
see, 28-31 August, 1972. CONF-720823, January 1973). Their findings 
indicate that the first and second HEPA filters in series removed 
99.999% of the plutonium while the third HEPA in series only remo ed 
94%. These results were based on HEPA filters used under actual 
operating conditions and should be considered in Appendix C. 


Response: 


The staff is aware of the above referenced work of Hetland and 
Russell that presents data on HEPA filter efficiency in an operating 
ventilation system. Ettinger's conclusion, as stated in Appendix C, 
that 99.97 percent efficiency is the poorest performance to be expected 
from carefully installed and tested filters is not refuted by the 
subject Hetland and Russell paper. In fact that conclusion may be 
supported in that it is possible, if not probatle, that the low (94%) 
efficiency for the third bank of filters is due to improper filter 
mounting and/or inadequate sealing. For this reason the Hetland and 
Russell paper is not felt to be an important factor in the consider- 
ations presented Appendix C, 


Comment : 


EPA, in our comments on the draft EIS for the Exxon Nuclear Uranium 
Oxide Fuel Plant, dated May 29, 1973, questioned the rationale for 
discharge of cooling water (up to 2,605,000 2/day (688,000 gpd)) to 
the Richland waste facility. While the EPA does not anticipate that 
the facility as proposed would result in any significant adverse 
impact to the aquatic environment, we recommend that the applicant 
consider combining discharge from the Mixed Oxide Fabrication Plant 
with that of Uranium Oxide Fuel Plant if alternative disposal is 
determined to be appropriate. 


Response: 


The Applicant is currently considering alternate methods of cooling 
water disposition. Combining the cooling water discharge from the 
Mixed Oxide Fabrication Plant with that from the Uranium Oxide Fuel 
Plant is being considered as part of this study, which includes an 
investigation of alternatives for handling its used cooling water. 
The alternatives include: 1) recycle, 2) irrigation, and 3) ground- 
water recharge via seepage ponds. A separate environmental report 
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will be submitted, probably together with the one describing the 
ultimate waste treatment facility prior to any change in cooling 
water discharge method. The only alternate currently licensed is 
discharge to the city's system. 


It should be noted that the upper volume of 688,400 + 10% gallons 

per day of cooling water discharge has not been realized; the maximum 
volume of liquid wastes discharged to the mnicipal sewerage system 
to date has been 155,000 gallons in any 24-hour period. 


Comment : 


In Table II.D.1 on page III-21 the number for average uranium 
concentration in the retention tank is listed as "<1.1 ppm," the 
correct number should probably read, "<0.lppm.” 


Response: 
Table III.P.1 cu page III-21 was corrected as indicated above, 


Comment: 


On page V-8, paragraph 4, there appear to be two misprints, The 
units given as, "yCCi/cm," should be corrected to, "yCi/cm" and 
the value "2.47 x 10 30c Pu uCi/g soil,” should probably read, 
"2.47 x 10 8 yCi Pu/g soil." 


Response: 


The two misprints referred to above have been corrected in this 
EIS. 


Comment : 


The cost of site restoration is listed on page VII-1 as $500,000; 
however, pages VIII-l1 and IX-3 show a cost of $2,500,000 for similar 
activities. This apparent inconsistency should be corrected in the 
final statement. 


Response: 
The value on page VII-l has been corrected to read $2,500,000, 
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Comment : 


The reference on page IX-4 to Table B-l may easily be misinterpreted 
to refer to Table IX.B.1. This could be rectified by giving the 
page number of the table. 


Response: 


The reference to Table B-l was clarified by identifying the 
Appendix in which it is contained. 


Comment : 


The draft statement notes that, although no moisture separators 
are provided to protect the final filters against water "logging" 
from the ventilation deluge system, deluge tests of ten minutes 

ia duration produced no observable physical effects on the filters, 
The final statement should contain information on tests of filter 
efficiency under conditions of deluge system operation. 


Res se: 


Contrary to earlier indications, HEPA filters were not in place in 
the filter housing at the time the deluge system was tested, During 
the subject test, the employee stood in a position between the deluge 
nozzle and the filter support frames, With the ventilation system 
and the deluge system operating the employee reported that he felt 
no droplets of moisture during the test. Upon completion of the test, 
the employee indicated that he felt damp, but his clothes were not 
visibly wet. Therefore, it is reasonable to assume that HEPA filters 
would be exposed to 100 percent humidity during operation of deluge 
systems. However, efficiency ratings (e.g., > 99.97% removal of 

0.3 um particles) are verified for 100 percent humidity condit‘ons, 


Related to this concern, is undocumented experience with HEPA 

filter operation during deluge system operation in 300 Area (Hanford 
Reservation) facilities. The 300 Area facilities’ deluge system and 
HEPA filter arrangements were similar to those of Exxon Nuclear's, 
Differential pressure readings across HEPA filters were observed 
during and following the operation of the deluge systems, and it was 
observed that there were no significant increases in Ap. Also, 
following such occurrences, there were no apparent deleterious 
effects on the HEPA filters. 


Section V.E.3.b of the DES has been modified to reflect these 
considerations. 
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Agency: State of Washington-Department of Game 


Comment : 


We do feel that secondary wildlife impact may ~ccur as a result of 
urban developments and installation of water, sewers, and other 
utilities attracted by this project. This impact was not adequately 


discussed in the report. 


Response: 


To address this comment the following statement was added to Page V-7 
of the FES. 


"The total employment (direct and secondary) estimated to result 

from the MOFP operations is 165 (see Table IX.A.1) which is small 

compared to the urban population of the Tri-Cities area of 

~100,000. Thus, the urban development and associated effects 

brought abo. by the Exxon faci)+ty should cause relatively small : 
incremental impact on the wildlife in the area. As is pointed out 

later in Section IX.7, the employment by Exxon Nuclear replaces 

jobs lost is a result of curtailed plutovium production at Hanford; 

and thus the net population and urban ciituct is considerably 

smaller than would be the case otherwise." 
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MR. ZEDROSSER: Your Honor, the Court please, 
we do have a couple of housekeeping matters. I now hand 
up an errata sheet for the brief that we handed in. 


THE COURT: It is somewhat shorter than the 


MR. ZEDROSSER: There is nothing of any great 
import on that except for the iternf on page 20, line 3. 
This relates to the number of SNM shipments by air by 
ERDA within a recent six-month period and it should be - 
‘400 instead of 40. 

Mr. Shea also has another housekeeping matter 
relating to Dr. Gofman's affidavit. 

MR. SHEA: We recently received a letter from 
Dr. Gofman concerning the affidavit submitted on dispersion 
of toxicity. He found an arithmetical error in a certain 
page on an exhibit to his affidavit and the error was 
carried over into the text. The bottom line of the error 
is that i». one of the hypothetical dispersion examples 
that is used in his affidavit, 6.3 million persons would 
be killed instead of 7.4 million persons. The error 
deals with toxicity and nonsmokers. 

THij COURT: What page is that? 

MR. SHEA: He found an error on page 23 of the 


report annexed as Exhibit B to his previous affidavit. 
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He will be supplying us with a new affidavit shortly. 

I can nand up a preliminary copy of his affidavit if the 
Court wishes, or we can wait until Dr. Gofman supplies us 
with his final. 

MR. ZEDROSSER: Your Honor, moving from house- 
keeping, ‘I guess if the Court has had the chance in the 
time allotted to read our submissions including our 
brief -- 

THE COURT: I }h..ve quickly read the briefs. 

I have not read all of the affidavits. 

MR. ZEDROSSER: Even just on the briefs, I think 
it was emphasized there, I hope clearly, and I wish to 
emphasize anew that it is our position that without even 
reaching any disputed facts, notwithstanding the affidavits 
that have been submitted, that it is our position that the 
Court should grant a preliminary injunction. Obviously, 
if it did not reach such disputed facts, then no 
evidentiary hearing would be required. If the Court 


please, I can go into that at this point. 


THE COURT: Well, have you filed a statement of 


these undisputed facts which would be comparable to our 
statement under rule Q-G? 

MR. ZEDROSSER: We have in our memorandum of. law 
intended to do essentially that. In our argument number 3, 
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I can cue it into precise pages. It would be pages 19 
through 23. That is precisely what that purports to be. 
THE COURT: All right. It seems to me’ that most 

of the cases you rely on differ substantially in the facts 
from the situation we have at bar in that in most of those 
cases an injunction is sought to prevent a change in an 
existing status quo. For example, by constructing a 
post office or by constructing a superhighway or some 
other structures, that is going to substantially change an~™ 
existing situation. 

. Here we en a situation which h s continuéd 
for twenty-five years. Now we have the enacting of an 
environmental protection act which is passed some twenty 
years after that activity starts. What you want to do 
with the present suit is to change the status quo instead 
of preserving it. You want me to enjoin something that has 
one on safely for twenty-five years because of an 
intervening environmental protection act; and I should think 
that the Court should do that only on an extremely clear 
showing that there is a high probability of injury. 
I don't agree with the defendants' argument that you have 
to show the certainty of injury. If that were true, you 
couldn't enjoin somebody from firing a machine gun in 
Times Square hecause it's possible that he might not hit 
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anyone and he might not even break any glass windows. 
Not likely, but possible. 

But on the basis of what I have seen and 
particularly the fact that for twenty-five years there 
has been no injury and in further view of the fact that 
the injunction you seek would substantially interfere with 
existing patterns of transportation of special material 
for beneficial purposes, including such things as 
Pacemakers and medical research, I would be extremely 
reluctant to tamper with that and would do so only if I 
were thoroughly convinced that there was a very high 
probability of injury if I failed to grant the injunction. 


MR. ZEDROSSER: Your Honor, in speaking of the 


twenty-five year situation, I am afraid that that may be 


a reflection of the view the government.is trying to put 
forward here, which is dealing with this as a "program." 
We say that these licenses and shipments themselves are 
major federal actions and we have cited cases for that 
proposition. Prams have been built for probably more than 
twenty-five years. That does not stop the applicability 
of need for a specific project nor does it prevent them 
from being enjoined. 

Certainly licenses to be issued and we would 


submit shipments to be made, are not something that is 


SOUTHERN DISTRICT COURT REPORTERS, U.S. COURTHOUSE: 


17 


18 


RR F& BS BR 


‘ projects in progress rely on the continued availability 


elas 6 
ongoing. They are a new thing. If we are going to ship 
something tomo.row, that is something new. Same thing 
like if we were going to issue a license. To say because 
it's been done before I should not be enjoined, flies in 
the face of a rather long line of NEPA cases where almost 
everything has been done before. Roads have been built 
before, dams have been built before. - 


THE COURT: That is not quite what I mean. 


Maybe I haven't made it clear. When an injunction is sought 
to prevent the construction of a dam, if the injunction 
isn't granted and the dam is built, the action is 
irreversible. You are not going to restore the situation 
by letting the water out of the reservoir and then tearing 
down the dam. The damage has been done. It can never be 
repaired. 

In this situation, the damage is not at all so 
clear, even though as you say, a new license is required 
for each shipment. There is an ongoing program in the 
sense that people are relying on the continuation of the 
shipments. Power plants rely on the ability to 
replenish their nuclear materials. People that produce 
Pacemakers are relying on the continued availability of 


special nuclear materials. People who have research 
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of trace material. And I can't see that this is 
perfectly comparable to the situation where you are 
enjoining a construction project which has irreversible 
effects. 

MR. ZEDROSSER: Your Honor, certainly in one 
respect it's not, because here we are not saying the dam 
shouldn't be built. We are not saying that these people 
with Pacemakers and whatnot should not receive their 
plutonium or other special nuclear material. All we are 


saying is that it shouldn't go by air and all the federal 


government can say is well, it's a matter of convenience, 


speediness and cost effectiveness. 

This is not to say that these various people 
wouldn't get their materials. What we are talking omeat 
is will it go by ship or by plane or by land surface 
transportation or plane. When you put the irreversibility 
question in the context of this case, if there is a flight 
tomorrow and we have an accident, is that reversible? 
Obviously not. And the result would be far worse than 
the worst damage I could think of or the worst possibility 
I could think of. 

THE COURT: The result might be. It might not 
necessarily be. There are a number of possibilities. 
Let's assume, for example, that one flight in ten thousand 
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2 | crashes. I don't think that is true, but just for the 
3 purpose of discussion, let's assume that is true. Let's 
~ 
aay’ 4 assume that one flight in a thousand carries special 
5 nuclear materials. That means that the chances that a 
6 erash is going to occur is one in ten million. That is, 
‘ T crash of a plane carrying special nuclear materials is 
8 one in ten million. And the regulations now in force 
9 require that the material be packaged in such a way as 
® 10 to effectively minimize the possibility of release of the” 
ll material in the event of a crash. So I think there is 
12 probably a fifty percent chance or maybe better that a 
13 crash won't result in the release of any materials. 
14 So now we are up to forty million. Even if it does, 
15 it isn't at all clear that people would be injured as a 
16 result of it. 
a 17 In other words, I can imagine a situation in 
18 which material could be released and no one could be 


injured because of either absorption or dissipation. 


20 MR. ZEDROSSER: The probability question is an 

21 intriguing one and Mr. Pinkel in one of the affidavits 

2 that we submitted made the observation that even if you 
Me 23 say something has only a one in a million probability, 

2 it can happen the first time out as well as on the 

25 millionth time out, or anywhere in between. One wonders 
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what the probability of the accident was out at JFK last 
week. Yet it happened, and yet its results are there. 


THE COURT: You are not asking me to enjoin all 


flights because there are air crashes. An air crash could 
happen over Times Square and kill ten thousand people or 
over Shea’ Stadium and kill even more. Yet we don't enjoin 
the flights that take off every minute from LaGuardia and 
pass right over Shea Stadium. We have got to consider 
probabilities and we have got to weigh the inconvenience - 
of the injunction against the possibility that the 
injunction is going to prevent a worse harm than the 


injunction itself will cause. 


MR. ZEDROSSER: I quite agree with the Court's 


use of the word inconvenience because I think that at 
best is what the U.S. government has demonstrated here. 
One wonders how much inconvenience is worth when measured 
against even a possibility of a large loss of human life. 

THE CORT: Let me ask you this: Are there 
affidavits here which establish that the likelihood of 
release of nuclear materials is greater when they are 
transported by air than when they are transported by 
alternative means of transportation? 

MR. ZEDROSSER: Yes, your Honor, certainly. 


THE COURT: Let me ask the government's attorney, 
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then, what is there in the papers you have submitted 


which indicates a lack of feasibility of transporting by 
surface means? 

MR. RICHTER: We are not saying that there is 
a lack of feasibility. We are saying that by being 
forced to use surface means, that one, it's unnecessary 
that that happen and, two, not only would it be 
inconvenient, but there could be definite harmful effects. 
For example, air transportation of special nuclear : 
materials mos: usually occurs in the United States import 
export program, especially nuclear materials. It is 
extremely important that the United States continue to be 
a major supplier of special nuclear materials abroad. 

It is important for several reasons. First, as far as 
balance of payments goes, it's very important that this 
occur. Secondly, it is important from the standpoint of 
controlling the spread of nuclear weapons through the 
world. 

By being a major supplier of special nuclear 
materials, the United States is required by the Atomic 
Energy Act of 1954 to put safeguards on the use of the 
materials, so that they can't be used for nonpeaceful 
purposes. At the present time it is a very crucial 
situation. There have been delays in providing enriched 
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uranium to foreign countries because cf the dbelition | of 
the AEC and the creation of the Nuclear Regulatory 
Commission. What is happening is that the pipelire of 
enriched uranium in particular is being dried up and that 
within a short period of time some plants will have to 
close down abroad. 

The government hopes to speed up the licensing 
by the NRC of shipments of enriched uranium abroad. 
If those shipments cannot go by air, then it will mean 
the shutdown of plants abroad; it will mean that foreign 
countries will view the United States as an unreliable 
source of special nuclear materials and what it might 
mean is that foreign countries themselves will begin to 
enrich uranium, will begin to fabricate plutonium by 
themselves or might turn to other sources which do not 
put controls on the use of special nuclear materials as 
the United States does, and it could mean a worldwide use 
of these materials without controls on it to make sure 
that they are only used for peaceful purposes. 

So there can be a very dramatic effect if an 
injuncticn is issued at this time on the transportation of 
special nuclear materials, quite above mere added 


inconvenience. 


MR. ZEDROSSER: One wonders if it is going to 
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take five days by ship or eight hours by plane, why all 
of these disastrous foreign policy things are going to 
happen. We are not trying to enjoin all transportation. 
Mr. Richter keeps, in the way he makes his arguments, 
is phrasing it as if we were. We are not. We are talking 
about a difference in time and a different kind of 
transport. That is nothing that he said that directed 
itself to what your Honor I think is asking, which is y 
can't it go some other way. 

THE COURT: Where do these shipments go? What 
parts of the world? Europe? South America? 

MR. RICHTER: They go primarily to Europe and 
Japan in the east. The United States has inte -national 
agreements for cooperation with approximately twenty-eight 
or twenty-nine countries, including most of the countries 
of western or industrial Europe and also with two 
international associations, and additional countries 
receive materials through those associations. 

THE COURT: With respect to Japan, we are not 
talking about five days for transportation by ship. 

MR. ZEDROSSER: No, nor do I think empires .''1 
crumble because of the difference in time, quite frankly. 
Nothing has been demonstrated to indicate that it would. 


‘MR. RICHTER: Nothing has been demonstrated at 
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all by the state first as to what would be the impact on 
foreign policy and foreign relations of the United States 
if there was such a ban, despite the fact «hat there is 

an extensive affidavit from Dr. Dixie Lee Ray, who used 

to be Under-Secretary of State for the State Department on 
this point. 

Secondly, the state is arguing without any 
basis in their affidavits as, for example, the harm in 
shipping enriched uranium by air. Their own experts 
admit in their affidavits that there is no reason not to 
ship enriched uranium by air. And again the key point in 
all of this, as you said, your Honor, it's for this Court 


to decide whether there is a high probability of harm. 


There is no high probability of harm, there is no showing 


of irreparable injury by the plaintiff and until there is 
a showing of irreparable ixcjury by the plaintiff, one 
doesn't even have to get into the question that the state 
is now posing. 

THE COURT: I suppose that there is still another 
alternative. The proposed injunction would only prevent 
air shipments in the air space over New York State, is 
that correct, Mr. Zedrosser? 

MR. ZEDROSSER: No. We have asked for one 


dealing with the United States as a whole. 
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’ THE COURT: I was going to say, if it were only 


3 | limited to New York State, then it wouldn't affect the 
by’ 4 shipment to Japan because I'm sure they don't go out of 
5 New York airports, and would there be a viable alternative 
6 in shipments going from Philadelphia or Chicago to -- 
7 or Boston to Europe? 
8 MR. RICHTER: If I may say, the difficulty that 
9 would be confronted there .s that if you say you can't go 
@ 10 from New York State, then the other areas are going to : 
ll say, well, why should it go from their area, if suddenly 
12 the people in New York State are saying you can't go from 
13 | there. 
14 THE COURT: Are you worrying about the domino 
15 effect my decision might have? 
16 MR. RICHTER: Yes, your Honor. 
€, 17 R. ZEDROSSER: It's certainly true that while 
18 we are asking for relief generally, this being cue the 
‘attorney general's office of the state of New York, we 
do have a special interest in protecting the people of the 
21 state of New York, and I would say we do have a particular 
22 interest in those flights. I would have to be candid, 
<) 23 however, in saying that if there were a crash across the 
2% river, I'm not so evre those particies will respect 
ys) state lines, but still we certainly do have a particular 
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interest in flights in and out of places like JFK Airport, 
for example. 

That presents a special problem because of 
where it is located, in a city of eight million people. 

As far as not debating foreign policy with Mr. Richter, 

I am quite surprised by his expression of surprise. 

I almost always thought the U.S. government raises- 
foreign policy when they want to eliminate debate because 
they take the position that foreign policy is whatever 
they want it to be. If one wanted to raise that, I think 
every newspaper that I have read in the last two weeks 
has questioned whether or not it is a good way of 
safeguarding the proliferation of nuclear materials by 
supplying them. Some people have said that it is a rather 
ironic method of safeguarding proliferation. 

THE COURT: But the point I think you intentionall 
miss,when we supply them, we supply them with safeguards. 
When West Germany supplies Brazil, it supplies them with 
fewer safecuards against the us. of those materials 
either .esh or spent to produce bombs. 

MR. ZEDROSSER: There are problems that are 
common no matter who supplies them. This is particularly 
apropos Mr. Richter's remarks about enriched uranium. 


While certain kinds of enriched uranium may not have a 
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health effect, they certainly raise a terrorism problem 


because they certainly are usable as weapons. No matter 
who supplies them, in the way they are supplied now they 
are particularly vulnerable to a terrorist diversion. 
I think going back to something the Court raised, the 


cases seem to make it clear that the possibility of 


irreparable harm is all that is required, and it seems 


to me that the standard of a very high probability if I 


have it correctly, is frankly not found in the cases. 


And I cite, you know, Second Circuit and Southern District 


cases. 


13 THE COURT: I don't think I used the expression 


very high probability. 


I think I used the expression 


substantial probability. If I didn't, I amend my statement 


nunc pro tunc. 


& 17 MR. ZEDROSSER: Judge Ward ia the Chelsea Post 


Office case very recently affirmed by the Second Circuit 
used the term possible harm. 
20 THE COURT: Again, that is one of the cases where 
you are going to prevent an anticipated construction that 


is going to alter in sn obvious way the pattern of living 


in the immediate neighborhood. We don't have that 


situation here. We are not trying to prever*+ a change in 


the status quo. You are trying to create a change in the 
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status quo with your injunction and that is why I am going 
to have to look at ita little differently than the 

courts looked at it in the cases that you cite. 

MR. ZEDROSSER: I would urge that the Court do 
look at it differently in this case, that where the risk, 
if it does come to pass, is so grave where it involves 
large loss of human life, less likelihood need be shown 
than when we are talking about changing a neighborhood 
or fish in the river, or something of that sort. 

THE COURT: I agree. Where we are talking 
about continuation of life as opposed to the preservation 
of aesthetic values, obviously the degree of probability 
required for the grant of the relief is substantially 
reduced. 

MR. ZEDROSSER: We have indicated in our 
affidavits that there is a greater danger in this mode than 


in the other modes of transport and we still haven't 


gotten anything back from the government other than 


convenience, speed, and cost effectiveness, to really 
counterbalance that side. You know, when they say their 
major problem is foreign policy, that is another way of 
saying that the stuff isn't used in this country all that 
much, at least not for reactive purposes. As we point 


out in our brief, there is a very good reason for that, 
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2 that the NRC has put off the use for commercial purposes 

3 | of plutonium as a reactive fuel pending the study of *»- 
i? 4 safeguards. So in a funny kind of way, by focusing or 

5 foreign policy and saying that is their biggest problem -- 

6 THE COURT: That is true of plutonium. It 

7 isn't true of uranium 233 and 235. Those are being used 

8 | right now in commercial power plants. ; 

9 


MR. RICHTER: Except for 233, your Honor, which 
is experimental. r 
THE COURT: I'm sorry. I should have said 235. 
MR. ZEDROSSER: There we don't have trips to 


Japan to worry about. 


s & & & 
Ee ee er ee 


THE COURT: I assume by the same token we are 


15 not flying much plutonium to Japan, that is in commercial 
16 quantities. We may be flying it there for experimental 
& 17 purposes, I don't know. 
18 What do you gentlemen envision, that I will take 
Pers 

19 these {os a take the matter under advisement, decide it 
Fo ss 

20 on the if I can, and schedule an evidentiary hearing 

21 only if it appears necessary? 


MR. RICHTER: The government would like that, 
= 23 your Honor. 


MR. ZEDROSSER:- Yes, we would, as indicated in 


25 | our brief, we think we have shown enough in our papers 
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and we would hope the Court would take it under 
advisement. 

THE COURT: All right. I will to that. Is there 
anything else that you'd like to add? 

MR. RICHTER: Yes, there are two points I would 
like to add, your Honor. First, I would like to point 
out that Congress has passed what is called the ---the 
House of Representatives has passed what is called the 
Scheuer amendment. Congressman Scheuer of New York 
introduced an amendment to the Nuclear Regulatory Commission 
Authorization bill, and I have a copy which I will now 
hand you. Discussion of this amendment and the terms of 
the amendment as it appeared in the Congressional Record. 

I believe the state is already familiar with this. 

THE “COURT: All right. 

MR. RICHTER: My understanding is that the matter. 
should be resolved, that is, whether Congress as a whole 
will pass this amendment or not, should be resolved by the 
10th or llth of July or perhaps slightly thereafter. 

It is the feeling of the government that this should be 
dispositive of the case. If the amendment is passed and 
signed by the President, then it will moot the question 

at least insofar as NRC is concerned as to whether plutonium 


can be shipped by air. If the amendment is not passed, 
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2 then I think it is quite clear that Congress is saying 
3 that because the NRC is studying the matter, they will 
4 defer for that study and they will permit plutonium to 
5 be transported by air at the present time. 
6 THE COURT: You didn't say so, but I infer from 
7 what you do say that the amendment would prevent the 
3 shipment of plutonium by air. . 
9 MR. RICHTER: That is correct. The amendment 
10 as phrased right at the top of the page provides that : 
ll plutonium may not be shipped by air until the Nuclear 
12 Regulatory Commission certifies to the Joint Commission 
13 on Atomic Energy of the Congress that a safe container 
14 has been developed and tested which will not rupture on 
15 crash and blast testing equivalent to the crash and 
16 explosion of a high-flying aircraft. 

& 17 THE COURT: Isn't that a very clear indication 
18 that at least the House of Representatives believes that 
19 New York State has a good case, at least insofar. as 


plutonium is concerned? 


21 MR. RICHTER: It should be noted, your Honor, 

2 that on the voting on the amendment there are 165 votss 
) 23 in favor of the amendment, and when you total up the 

2A number that did not vote and the number that voted against 

25 it, which are listed on page 589 of the Congressional 
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Record, the vast majority of the House of Representatives 
either did not vote or voted against the amendment. 

And I would also like to note, your Honor, that there 


were no hearings on this amendment. 


What I have handed to you as far as I know is 


the entire legislative history of the amendment. I think 
in light of that, one has to say that the house of. 
Representatives has passed this amendment, but I don't 
think this should be taken as a reason for now enjoining - 
or preliminarily enjoining licensing. 

THE COURT: No, but I think it is one factor 
which certainly weighs on the side of the balance which 
favors New York State's contentions. 

MR. RICHTER: That's correct, your Honor. 
But similarly, if the Congress as a whole does not enact 
this amendment, then I think it shows that Congress is 
saying that plutonium should be continuea to be allowed 
to be carried by air. All we are saying is that the 
Court should defer any decision it makes until Congress 
has spoken and this bill could easily moot this case. 

THE COURT: Okay. 

MR. ZEDROSSER: Your Honor, I have a number of 
responses to that. I think they are terribly important 


because I think he's rather misconstrued what is going on 
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2 here. What he was reading from I guess was the comment 
3 of Mr. Scheuer rather than from the amendment itself. 
ay 4 The amendment says that NRC shall not license any 
5 shipments by air transport of plutonium, and then has an 
6: exception for certain kinds of medical devices. Number 
7 one, it deals not at all with ERDA #eand oe defendants' 
8 affidavits indicate, ERDA ships around a lat of these 
9 materials, perhaps more than NRC licenses. That is number 
® 10 || one. z 
4 11 Number two, as far as the question of the 
2 meaning of this and the question of whether there was a 
13 hearing, there was a study by the Joint Committee or by 
14 the Joint Committee on Atomic Energy. We appended a 
15 copy of that study Se to Mr. Shea's affidavit. ; 


Karl 2. Mergen 
16 That study made by people, among others by Dr. ark , 


8 17 said that the danger of an aircraft accident and resulting 
18 risk of contamination from plutonium, other actinides, 
19 and other category 1 material is sufficiently grave as 
20 to warrant the total restriction to ground and water 
21 transportation of such shipments. So to say that this 
22 was done in haste by implication by congressmeh who didn't 
<) yA) know what they were doing, is nonsense. This was a study 
2A by a joint commission panel and it came out with that 
25 recommendation. 
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RICHTER: May I ask Mr. Zedrosser the date 
of that? 
ZEDROSSER: Yes. I think it's -- 

MR. SHEA: September 1974. 

MR. ZEDROSSER: Any implications that might be 
drawn if ‘it does not pass, it is clear from conversations 
we have had with Congressman Scheuer who quite accurately 
is stated to be the principal spokesman for the measure, 
indicated that there was no intent by the Congress and 
certainly none in the record if the government is willing 
to look at it, to have any impact on the applicability 
of NEPA, whether or not Congress decides to prohibit it 
of its own motion affects not one whit the applicability 
of a law Congress passed before. I strongly urge that 
the consideration and determination of this preliminary 
injunction motion not be deferred because I don't think 
that this congressional action, one, would solve all 
the problems even if it were paised in its present form; 
it clearly would not, and number two, if it isn't passed, 
would militate in any way against our getting an 
injunction. 

THE COURT: All right. Any other point? 


MR. RICHTER: Yes, your Honor. I did want to 


note that the plaintiff's claim that they have accurately 
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stated ang agreed upon, or nondisputed set of facts in 
point 3 of their brief, is not correct. The point that 
they make, which is of most importance to note, is that 
they say based upon our affidavits, particularly the 
affidavit cf Mr. Donald Nussbaumey that a container 
carrying Special nuclear materials would not survive 
approximately twenty percent of air crashes when you look 
at it purely from the point of view of impact, that is, 
in approximately twenty percent of air crashes, the impact 
would be such that the container would fail, that is not 
an accurate statement of Mr. Nussbaumer's affidavit, 
because he goes on to note that the study he was relying 


upon, which was a study prepared by the Sandia Corporation, 


which is a nonprofit subsidiary of Western Electric, 


just looked at the standards for containers is stated in 
NRC regulations. In point of fact, an additional study 
was made which is Exhibit D to Mr. Nussbaumer's affidavit 
showing that the containers used to transport special 
nuclear materials far exceed the requirements of NRC 
regulations, and while the extent it exceeds it has not 
been quantified, although studies are now going on in an 
attempt to do so, the point is that the plaintiffs have 
incorrectly stated the conclusion of Mr. Nussbaumer and 
in point of fact these containers can survive the vast 
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majority of plane accidents. 


Finally, as to the question of what ERDA would 
do if the amendment were passed, ERDA has not taken an 
official position on that yet because the amendment has 


not passed. At such time it will. In all likelihood 


‘ its , A see he 
ERDA will continue to present policy which is in shipment 


not related to defense purposes, it will follow the 
regulations of NRC and other governmental agencies and, 
therefore, if this bill were passed in all probability 

in nondefense shipments ERDA will not use air transportation 
when it is transporting plutonium. 

MR. ZEDROSSER: May I ask what effect it would 
have on defense transportation? 

MR. RICHTER: I am not in a position to state 
the formal ERDA policy because obviously it is senseless 
for ERDA to take a position until the amendment has been 
passed if it is going to be passed. 

MR. ZEDROSSER: On the question of undisputed 
facts, I call the Court's attention to page 21 of our 
brief where we discuss this question of the Sandia lab 
report. It is kind of interesting that the federal 
government charters these tests and you know, when they 
come out right they say, our test shows, and if they 
don't come out right, they say this was a subsidiary of 
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some private company that did it. But be that as it may, 
it is interesting that at levels of impact which the 

US&PA considers to be more indicative of actual crash 
environment than the sc-called regulatory levels, the 
containers fail. It seems to me that basically what the 
federal government is saying here is, in each case, well, 
you know, it's not quite so bad as you say it is. .But 
when you get right down to it, even on their own statements 


it stoke 
enough of thewsselecsics, and they can't get around the 


fact that even on their own reports that they commissioned 


themselves, that there is a possibility of these things 


breaking. Not an irrational possibility, one that these 
testers that they hired can advert to and quantify. 

We think that on balance our statement is a 
correct one and we leave it to the Court to refer to the 
citations we have made to verify that. 

Finally, a minor point. If we were to look at 
congressional votes in all cases the way Mr. Richter would 
have us do, one wonders how the Congress would ever 
proceed with anything. Suffice it to say for whatever it 
is worth that that measure passed in the normal course 
the way our country passes legislation, or at least through 
one house. 

THE COURT: I will have to treat it as having 
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been passed, even if it passed by a small margin and 


even though a lot of the representatives were not present 
or . didn't vote. I will take the matter under advisement 
and if it appears that an evidentiary hearing is necessary, 
I will let you know and we will set a mutually satisfactory 


date. 
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STATE OF NEW YORK 


Louls J. LerKowiTz DEPARTMENT OF LAW F.... ? WEINBERG 
ASSISTANT ATTORNEY GENERAL 
ATTORNEY GENERAL TWO WORLD TRADE CENTER IN CHARGE OF 


ENVIRONMENTAL PR 
, NEW YORK, ¥.¥. 10047 wa 


resmwene, (212) 488-7562 
July 17, 1975 


Honorable William C. Conner 
United States District Judge 
United States Court House 
Foley Square 

New York, New York 10007 


The State of New York v. 
The Nuclear Regulatory 
Commission, et al. 

Docket No. 75 Civ 2121 (ICC) 


Dear Judge Conner: 


Our office was only recently advised that last Wednesday, 

July 9, 1975, a shipment of 45.062 kilograms of highly 
enriched uranium 235 (93.15% enrichment) had been transported 
by truck through New York City to John F. Kennedy Airport. 

wt the airport the shipment was placed aboard a Seaboard 
World Airways aircraft which left the United States with an 
ultimate destination of Frankfort, Germany (via Shannon, 
‘Ireland, and London, U.K.). 


To-our knowledge the United States Attorney's Office did 
not apprise the Cc’ ~t or the Attorney General of the State of 
New York of the imminence of this extremely large shipment, 
which was licensed by the NRC, and obviously within the class 
of shipments at issue in the pending litigation hrought bv the 
State. Being of such a hich level of enrichment, uranium in 
this form constitutes a verv attractive taraet for a terrorist 
group since the material can be converted into a nuclear 
explosive (See paragraph 42 of Mason/Leamer affidavit and 
Exhibit "C" annexed thereto, pp. 7-8). 


The Court in part based its denial of plaintiff's motion 
for a temporary restraining order on the fact that it was not 
satisfied that there was a threatened air shipment of special 
nuclear matcrials (Transcript May, 7, 1975 p. 23). At that 
time the United States Attorney's Office clearly assured the 
Court that it would make an investigation regarding contenrlated 
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flights of significant quantities of special nuclear materials 
into or out of any “ew York airports at any time up to the point 
of a hearing and would inform our office if there were to be any 
such flights (Transcript pp. 39-31). 


This recent shipment emphasizes the immediacy of the need 
for the preliminary injunction requested by the State of New 
York. 


This is to notify you as well that the defendants are in 
default for their failure to answer the Complaint in tnis action 
within the time specified by the Federal Rules of Civil Procedure. 
This notification is made without prejucice to our right to move 
for a default judgment under Rule 55 of the Federal Rules of Civil 
Procedure. 


Very truly yours, 


LOUIS J. LEFKOWITZ 
Attorney General 


By 
Oak EAR 
C lg (ht 


JFS:nv JOHN F. SHIA, III , 
Assistant Attorney General 


.ce: Charles Franklin Richter, Esq. 


UNITED STATES DISTRICT COUNT 


SOUTHEP!! DISTRICT OF NEW YORK 


STATE OF NEW YORK, 
Plaintiffs, 
-acainst- : AFFIDAVIT 


75 Civ. 2221 
(wee ) 


ISTATE OF CALIFORNIA 
: SS.: 
COUNTY OT san FRANCISCO) 


JCHT W. GOPMAN, heing duly sworn deposes and says: 


1. I previously submitted an affidavit in support of 
‘plaintiff's motion for a preliminary injunction svorn to on 
June 10, 1975. I now submit this affidavit to correct a certain 
‘arithmetical error carried over into the text of that affidavit 


from Exhibit B which was annexed thereto. 


2. I submit herewith a corrected version of the report 


jannexed as Exhibit B to my previous affidavit. 


3. There is an error of ari: .metic on nace 73 of the 
report annexed as Exhibit B to my previous affidavit. The error 


in no way affects anv of all the calculations for -icarette 


— 


, 
smokers, which, of course, is the main thrust of the report. It 


does reduce the risk for the non-smokers hy the factor of 19. 
The figure 0.08 on page 23 should be 9.009 (I had failed to carry 
my 10-fold factor for non-smokers from Table 6 into the 


icalculations for Tables 9 and 10). 


As a result, 
311 values in Table 9 are to be divided hy 10. 
All values in Table 1% are to be multiplied Sv 10. 


In ensuing text plus in the Summary, any values taken 
from Table 9 or 19 recuire correction, as do the results | 
} 


based upon then. 


4. The affidavit uses some values from Tables 9 or 10, 
me -suee certain conclusions rust he alterd in terms of total 
deatt.: oiher conclusions are not changed, since the affected 


topulacion would still receive multiple lung cancer doses. 


Paragra h 8 Should show 1.4 microcrams, not 0.14 
for non-smokers. 


Paragraph 10 350 times for non-smokers should read 35 
times for non-smokers. 


i 
‘ 
\| 
| 
H 


Paragraph 12 Change 0.14 micrograms to 1.4 micrograms. 


Paracraph 21 Since the luna cancer dose is 1.4 micro- 
grams, not 9.14 micrograms, the calculaticas should be, 


5.1 = 3.64 lung cancer doses instead of 5.1 = 36.4 


‘ 14 
doses for non-smokers under Dr. Resnikoff's Case A. 
Por non-smoi-ers, under Case © from Dr. Resnikoff’s 


April 25, 1975 affidavit, 


lung cancer doses ~ \9.5 x 104 = 0439 x 19® lung 
cancer doses 1.4 


instead of 19.5 x 104 = 1.39 x 108 ana, for the 6.2 
million cuneiiinaae: it should read approximately 
one in fifty will die instead of 1 in five. There- 
fore, it should also read, 129,000 instead of 1.2 


million. Total death predicted becomes 6.3 million 


persons instead of 7.4 million. 


| 
| 
| 
| 
|\Sworn to before me this 

| >{ day of >_< ty 
| J OFFICIAL SEAL 


LOUIE BERTOLUCCI 
NOTARY PUBLIC - CALIFORNIA 


ms i SAN FRANC INTY 
ow eh a8 a ISCO CO% 
—— 


| sr = My comm. expires APR 27, 1979 
ier 
|" TARY PUBLIC 491 Judah $., San Froncisco, ¢* 
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THE CANCER HAZARD FROM INHALED PLUTONIUM 


John W. Gofman 


May 14, 1975 


tas. 
Bf 
bain CNR Report 1975-14 
COMMITTEE FOR NUCLEAR RESPONSIBILITY 
P.O. Box 2329 


Dublin, California 94566 


Foreword 


The calculations presented here, and in the other reports of 
this CNR series, represent a first approximation of the biological hazards 
from plutonium <xposure. 


In essence, these cre studies of the dosimetry of plutonium ex= 


posure. There are certain critical voids in mankind's knowledge of the 


physical and physiological parameters which determine the dosimetry, 
ond thus we have made necessary assumptions which are all clearly 
identified. 

It is anticipated the: os additional data become available, 


the calculations herein: wiil be updated to take them into account. 


a ne ee 


Summary of Conclusions 
atial in humans from inhaled insoluble compounds of 


“3 (1) The lung cancer pote 
be §| phair crn WO ere be heensennit RST such authoritative 
ae bedies as the International Commission on Radiological Protection and the British Medical 


; . Research Council. 


(2) The term "lung cancer dose", used freely in this report, hes a specific scientific 


definition, namely, the reciprocal of the lifetime lung cancer risk per unit of radiation, 


whatever be the units under discussion. In more popular terms, one "lung cancer dose" 


i 
of a carcinogen such as plutonium introduced into a population will assure one extra 
< 


| lung cancer death. 


@) The lung cancer hazard of plutonium inhalation is much higher for cigarette~ a, 


smoking humans than for non-smokers. The calculations presented here suggest the follow- 


ing values for inhalation of Insoluble plutonium particulates. 
For Cigarette-Smokers: 
py22? 


(a) 0.058 micrograms deposited p23? represents one “lung cancer dese", 


(b) 7,830,000,000 "lung cancer doses” per pound of Pu299, 
Reactor-Pu 
(a) 0.011 micrograms deposited reactor-Pu represents one “lung concer dose” 
(b) 42,300,000,000 “lung cancer doses” per pound of reactor=Pu. 
For Non-Smokers: 


represents one “lung cancer dose". 


239, 


(e) 7.3 micrograms deposited Py23? 


(b) $2,400,000 “lung cancer doses" per pound Pu 


Summary of Conclusions p=2 


Reactor=Pu 


(a2) 1.4 micrograms deposited reactor-Pu represents one "lung cancer dose”. 


(6) 338,000,000 “lung cancer doses" per pound of reactor~Pu. 


(4) While the estimated hazard is about 127 times lower for non-smokers than 
for smokers, the hazard for non-smokers for reactor=Pu, which is what nuclear energy 


at provides, is indeed severe. Clearly, there would be no source of comfort available 


} even if no one in the population smoked cigarettes. 


(5) Th- reason fe: the gross underestimate by ICRP or BMRC is their use of a 
totally unrealistic, "idealized" modal for the clearance of deposited plutonium from 
the lungs and bronchi, plus their non-recognition of the bronchi as the true site for 

most human lung cancers. The erroneous modi | used by such organizations fails totally 
to take Into account the effect of cigarette-smoking upon the physiological function 


of human lungs. 


(6) Plutonium nuclides, or other alpha particle-emitting nuclides, in an insol- 
ubie form, repre ant an inhalation hazard in a class some five orders of magnitude more 


potent, weight for weight, than the potent chemical carcinogens. 


7) The beagle dog data on lung cancer production from inhaled plutonium 

already ore in good general accord with the human estimates of this report, even though” 

it is widely realized that the current beagle data must be overestimating the lung cancer 
dose. When the beagle data became available at lower dosages, it is virtually certain that 


they will not be significantly different from the human estimates. 


Summary of Conclusions - p 3 


(8) None of the calculations presented in this report make any use of "hot particle" 
theories and ere in no way dependent upon such theories. Unfortunately, so much effort 
has been expended, for example, by the British Medical Research Council, in countering 
"hot particle” theories that they overlooked the real cancer hazard derivable from 

strat htforward dosimetry, as presented here. It turns out that dosimetry provides cancer 
risk estimates well within order of magnitude agreement with those predicted by Geesaman= 


Tamplin-Cochran. 


(% The lung cancer potential of insoluble fat’ :'es of plutonium compounds should 
result in worldwide rejection of nuclear fission « «gy i. « ving any kind of plutonium 


handling or recycling. No nm. .aingful mitigation of this problem would be achieved even 


if cigarette smoking stopped totally. 


THE CANCER HAZARD FROM INHALED PLUTONIUM 


John W. Gofman* 
Introduction 

At this critical juncture for societal choices of energy supply for the future, one 
possible choice is a nuclear fission economy based upon the element plutonium (element 94), 
Tamplin and Cochran (") have pointed out that the U.S. AEC projected that over 4 million 
megawatts of nuclear capacity will be installed betveen 1970 and 2020. Based upon this 
estimate, Tamplin and Cochran pointed out that over the lifetime: of these plan* this 
instolled capacity could result in a cumulative flow of approximately 200 million kilograms 
(440 million pounds) of plutonium through the nuclear fuel cycle. Putting this much 
plutonium “through the nuclear fuel cycle" means plutonium becomes a commonplace 
orticle of commerce, being handled by thousands of workers and being tronsported on 
highways, railways, and airways in numerous shipments per day. 

Plutonium is widely recognized as a potent carcinogen, and is of particuler 
concern in the form of insoluble particles of plutonium dioxide (PuO.) as 2 very pote at 
agent for the production of lung cancer in man. Estimates have been made by several 
individuals and groups of the number of human lung cancers to be expected for the 


inhalation of specified quantities of PuCz particles. Such estimates range over several 


orders of magnitude, with Cohen (2) providing the lowest estimate, Tamplin=-Cochran (1) 


providing the highest estimate, ond the British Medical Research Council () providing 
evidence suggesting an intermediate value. Unfortunately, the problem has been clouded 


by needless polemic discussion of whether or not the "hot particle” hypothesis (Geesamen) (4) 


*John W. Gofman, M.0., Ph.D. Is Professor Emeritus of Medical Physics, Division of 
Medical Physics, University of California, Berkeley, Califomia. 
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Is correct. The issue of PuO» particle carcinogenicity can be approached in a straight- 


forward manner with no reference whatever to “hot particle" theories. 


It is our purpose here to present such a straightforward analysis leading to 


some recsonable limits for the sxpecred numbers of human lung cancers for the inhalation 


of plutonium particulates. There are certain crucial voids in our knowledge of the 


behavior and disposition of PuOg, once deposited in the lung. Asa result, the estimate 


of the numper of cancers becomes dependent upon the assumptions used where evidence 


is lacking. Cohen, in his analysis, simply overlooked the important problems of 
behavior of the PuO? in the lung. The British Medical Research Council paid lip service 
to certain of the problems, but then neglected to indicate how failure to address the 


problems might provide a falsely tow estimate of lung cancer-hazard from plutonium 


inhalation. 


¥ 


Detailed Analysis of Lung Cancer Induction by Plutonium 
{ The analysis of the lung cancer-producing properties of inhaled plutonium 


particulates (usually, but by no means necessarily, insoluble particles of Pu.) proceeds 


by several steps. 


Step 1: Analysis based upon the known carcinogenicity of x-rays, gamma rays, and 


nh tthe 5 ctl 


neutrons for human lung tissue, followed by analysis of the dose to be delivered to lung 


tissue by inhaled particulates of plutonium, assuming the plutonium delivers its radiation 


oe ee 
Salers to the entire mass of broncho-pulmonary tissue. Since the nuclear power industry will 
i 


provide mixtures of plutonium nuclides, rather thon the predominant nuclide, Py239, 


the analysis will consider effects of Pu22? and effects of Pu mixtures from nuclear power 


reactors, to be designated simply as "reactor-Pu". 


$y 3% 4 Step 2: Analysis of the nature of the problem of non-uniform distribution of plutonium 
wees zd - within the lung and the crucial problem of which cells in the broncho~pulmonary system 
+ fe Lies +4 
Ae pa are invelved in human lung cancer production. 


~~ — . 
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Step 3: Final estimates of the probable limits to be placed upon the lung cancer 


expectctions per pound of plutonium deposited in lung tissue of human populations. 


Step |. Analysis based upon the known carcinoger icity of x-rays, gamma rays and 


neutrons for human lung tissue. 


There has been, for several years, conclusive evidence that human population 
groups exposed to x-rays, oF to combinations of x-rays, gamma rays, and neutrons have 
developed an excess of lung cancers that must be attributed to radiation exposure. Gofman 
and Tamplin®~*Rave presented comprehensive analysis of the quantitative aspects of such 
lung cancer production. More recently the BEIR Committee presented its analysis of the 
same evidence. (24) We shall discuss the differences (miner, at best) in the conclusions 
to be derived from both analyses. There is abundant additional proof that broncho= 
pulmonary irradiation produces lung cancer in man from the tragic experience of uranium 
(and other) miners exposed to radon gas and daughter products of redon. However, we shall 
refrain from using these latter data for quantitative purposes because virtually everyone 
realizes that dose e2timation in rads or rems is exceedingly tenuous at best for the miner. 

The analysis of Gofman-Tamplin led to the conclusion that, for diffuse lung 


irradiation, 1 rem means 2% increase over the spontoneous lung cancer death rate each 


year in an exposed population, once the latent period of some 10-15 years is passed. (25) 


Precisely how long this 2% per yes increase (in lung cancar death rate) persists is not 

known from direct evidence. A modestly conservative estimate (agreed to by many observers) 
is @ persistence of 30 years, but persistence for the remainder of the life span of the exposed 
population cannot be ruled out. The BEIR Committee recognized this uncertainty in is 
report. The value of 2% increase over spontaneous lung cancer death rote, according to 


Gofman-Tamplin, applies for young adults of the 20-30 year age renge. 


| 
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Some workers have analyzed lung (and other cancer) production by radiation 


in terms of the absolute number of concers produced per rem exposure of a population, 


with no reference to a percent increase over the spontaneous occurrence rote. Cohen hes 


chosen this approach, with the strange statement that: 


"It may be noted that our calculations employed the “absolute risk" 
‘ model of Reference 5 (the BEIR report) rather than the "relative risk" 

model. Primarily this is because the age-dependent risk of each 
type of cancer is not readily available, and the calculations are 
more complex. In ref. 5, the reiative risk model gives a two times 
larger effect. However, the available evidence tends to support 
the absolute risk model and it reems to be preferred by most experts 
in the field, so its use is justified by our aim to determine the most 


and probable effects." 


The available evidence, in the opinion of the present author, is very much in 


favor of the oppos’.2 conclusion - namely, that the relative risk method has very sound 


foundation indeed. A variety of pertinent sources of evidence points strongly to radiation 


action as a multiplier of other carcinogenic influences (e.g., radiation multiplies the 


effect of cigarette smoking in the uranium miners). If radiation acts as a multiplier, 


then the best approach is the relative risk method, with a specified percent increase over 


{ 
‘ the spontaneous cancer fatality rate per rem of exposure. The BEIR Committee was unable 


to choose between the two approaches, commenting as follows: (p.99, BEIR Report) 
} “Absolute risk estimates are generally more useful for purposes of 
: radiation protection than are relative risk estimates, because they 
{ specify directly the number ot persons affected. On the other hend, 
' if the risk due to radiation were found to increase in proportion to 
ae the natural risk, then the relative risk would provide the more appro- 
| priate estimate. Since the existing knowledge of radiation carcino~ 
genesis is not always sufficient to ind! zate which type of estimate 
| applies best in a given situation, both the absolute risk (where possible) 
and the relative risk are given in “sis report." 


Since the present author considers the scientific evidence overwhelmingly in 


favor of the relative risk method, that method (including BEIR's relative risk estimates) 
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will be used in all calculations here. It isa very simple matter, cs will be noted, to 


convert the relative risk estimates, scientifically sound, into absolute numbers of lung 


cancer fatalities. Moreover, in periods of rapidly changing lung cancer death rates 
(such as the 1940-1975 period in the USA), the relative risk method can avoid serious 
errors of under-estimation . The absolute risk method, using data for populations exposed in or 
before 1945, may be truly irrelevant in making estimates for the real world of 1975. 

The most recent datum from the American Cancer Society provides the estimated 


value, 63,500 lung cancer deaths per year (1975) for men in the usa Virtually all these 


lung cancer deaths are in men over 25 years of age, so they may be taken to occur ing 
population of approximately 50 million men (those over 25 years of ege). 


the “natural”) lung cancer death rate, 


The spontaneous (or as BEIR calls it, 


therefore, is 


63500 , or 1.27x10-3/year. Expressed otherwise, this means 1.27 fatal lung 
5x10" 
cancers per 1000 persons per year, spontaneously occurring in men over 25 years of age. 


If we now utilize the Gofman-Tamplin figure above of a 2% increase over the 
spontaneous rate per rem of exposure, we arrive, per rem, at the following: 
(0.02) (1 .27x1973), or 2.54x 1075/year as the expected increase in lung cancer 


fatalities per year per rem of exposure. Henceforth in this discussion, we shall refer 


to estimates arrived at in this manner as "“Gofman-Tamplin” estimates. 
The BEIR Committee arrived at o somewhat lower percentage increase per rem 
of exposure. However, BEIR realized that the exposed subjects had not been followed 


long enough to be sure they were on the "plateau" of observed effects. We may quote 


BEIR Report (p. 156) as follows: 


"It is possible, therefore, that in the final analysis the absolute risk 
in these groups will approach 2/10°/year/rem and the relative risk will 
reach 0.5% or higher. For the three groups (miners and Japanese 


- 
survivors) in which “p-to-date information is available, it is significant 
that many new cases have been added during the past few years." 
This is a powerful admission by the BEIR Committee. They are admitting that SS 
their estimate is only four-fold lower than Gofman-Tamplin and admitting that when all 
the evidence is in, they may be even closer to Gofman-Tamplin estimates. 
Let us not anticipate the future, and simply proceed utilizing the BEIR figure 


< 
of 0.5% increase in relative risk per year per sem, realizing thst it isnot a most conservative 


Q>9 


OEE {Pe ee SEES! SO nee oe 


public health estimate. * 

Since 0.5% is 1/4 of 2%, we wouid say hat BEIR should conclude that the risk 
of fatal lung cancer, for USA subjects in 1975, is 

1/4x2..54x10~5/year/rem, of 6.3x10~4/year/rem. 
Henceforth in this discussion, we shall refer to estimates based upon this number as "BEIR" 
estimates. 

Cohen, in his analysis, quotes BEIR as giving “The cancer risk of radiation 
to the lung us 1.3x10°S/year-rem for adults". This low figure, based upon absolute 
data from 1945, may be truly irrelevant for exposure of populations today. 

Henceforth in this discussion, we shall refer to Cohen's analysis based upon 


the 1.3x1076 lung cancer deaths/year-rem as the "Cohen". estimate. 


It was stated eheve that most observers (including BEIR Committee) consider 


the “plateau” effect may persist for 30 years, or even longer. And while not truly 
conservative (in the absence of positive knowledge), we shall, for present purposes, 
utilize the potential underestimate of 30 years on the "plateau". 

This leads to the following total lung cancer production per rem as follows: 
"Gofman-Tamplin” 30 x 2.54x 10-5 = 7,62x1074 lung cancer deaths per lifetime-man-rem. 
"BEIR” 30 x 6.3x107° © 1,89 1074 lung cancer deaths per lifatime-man-rem. 


“Cohen” 30 x 1.3x 1076 » 3,9x10°5 lung cancer deaths per lifetime-man-rem. 


*See Note | in “Supplemental Notes". 


fe 


The Concept of the "Lung Cancer Dose" 

It has become commonplace recently to alter such presentations of risk into 
noth" format, namely, that which describes “the lung cancer dose". This is a simple 
ond weful way to present the estimates. If the lifetime risk is_x per man-rem, then 
the "lung cancer dose” is (1/x) man-rems. 

Thus, for illustration, if the lifetime risk is 1 out of 10, which means 0.1 per 
man-rem, then the "lung cancer dose" is 10.1, of 10 man-rem. 

Ap» ving this relationship to the estimates above, we derive the following: 

"Lung Cancer Dose", in man-rem 
"Gofman-Tamplin” 1 , of 1310 man-sem. 
7.62x10-4 
~ oe 1 , of 5290 man-rem. 
1,89 10-4 


"Cohen" 1 , of 25,600 man-rem. 
3.9% 10-5 


Calculetion (Step 1 level) of “Lung Cancer Dose” for Insoluble Inhaled Plutonium Particles 


The Cohen epproach (which we shall here term Step | level calculations) is to 
calculate plutonium dosage oF though the dose were distributed throughout the entire 
mass of lung tissue. While it will be shown below (Step 2 calculation) why this is not 
reasoncble, it will suffice for Step 1 calculations. Cohen has used the reasonable value 
of 570 grams as the lung moss for average man (exclusive of blood). Further, Cohen has 
applied a factor of 10 for conversion of rad to rem for the alpha-particle radiation of 
plutonium. The British Medical Research Council Report suggests (p. 10) 2 vilue of 
10-20 for this conversion. Again, even though possibly not conservative enough, we 


shall use the Cohen value of 10 for conversion of rads to rems. 
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To convert microcuries of plutonium deposited to dose in rems, Cohen has used 
the equation: 
Dose in rems/dey # 51 EQ/M rems/day~microcurie 
where E # energy deposited by alpha radiation in MEV 
M= mass of organ in grams 
Q = quality factor (the ratio of rems to rads, or the ratio of carcinogenic 
damage of the Pu alpha pa.ticles to that of gamma rays of the same energy). 
(E for Pu237= 5.1 MEV; Q= 10; M & 570 grams) 
We shall accept all this for Step | culculation purposes, except to re-itercte 
that using M = 570 grams assumes distribution of the dose to the whole lung tissue moss. 
In Step 2 calculations below, this crucial issue will be treated in detai!, 


Using the equation above, Cohen arrives at 2000 rems (for that portion of the 


4 
; 
| 
, 
: 
3 
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plutonium presumed to be retained in the lung with a 500 day half-time for removal) 


per microcurie of deposited plutonium (Pu239). We shall return later to this “520 dey 


half-time for removal", but for Step | calculation, the 2000 rems per microcurie will 


be accepted. Incidentally, since the other Pu nuclides in “reactorP." will have E values 


not very different from the 5.1 MEV for Pu239, the same calculation will apply per 


microcurie of other Pu nuclides. 


Since we have, above, assigned for the "Cohen" estimate, a value of 25,600 


man-rem as the “lung cancer dose”, it follows that | micracurie of Pu239 delivers 


2000 , or 0.08 “lung cancer doses". 
T5500 , 
Expressed otherwise, 1/0.08, or 12.5 microcuries Pu239 (For “Cohen” estimates) 


deposited provide one "lung cancer dose”. 


In Cohen's paper, he used a risk of “about 4.7 percent” per microcurie insteod 


8% per microcurie by including the risk for children (erroneously, we believe) and the 


| 
mee 
risk for adults well beyond 30 years of age. Since we are comparing all estimates for 
adults 20-30 years of age, we have made tr.) minor poner on in Cohen's estimate back 
to 8% per microcurie (as per his Figure Ds 
Cohen stated, additionally, thet of all the plutonium particulates inhaled, only 
25% is retained for potential deposition, and ho therefore multiplies his “lung cancer dose" 
by a factor of 4, Since all these discussions relate to deposited plutonium, rather than 
inhaled plutonium, it is inappropriate to utilize this particular factor of 4. Thus, we 
shall leave the "Cohsn” estimate at 12.5 microcuries deposited Pu23? per "lung cancer dose" 
or per “lung cancer death". 
There aro 16.3 micrograms of Pu23? required to provide | microcurie of Pu23? 
alpha radiation. (This is directly calculable from ne 24,000 year half-life of Pu239), 
Therefore, the “Cohen" sstimate becomes 
(12.5)(16.3), oF 204 micrograms of Pv239 deposited per “lung cancer dose". 


For "BEIR" estimate, with 5290 man-rems per "lung cancer dose", we calculate 


5290 , or 2.65 microcuries pu239 per "lung concer dose". 


Converting to micrograms, 2.65x16.3 = 43.2 micrograms p23? deposited per 
"jung cancer dose". 


For "Gofman-Tamplin” estimate, with 1310 man-rems per "lung concer dose", 


wa calculate 1310 , or 0.66 microcuries Pu22? deposited per “lung cancer dose". 


Converting to mic. g"ams, (0.66x 16.3) = 10.8 micrograms py23? deposited 
pe. “lug concer dese". 


All these data are summarized in Table 1. 


Toble 1 | 
Step | Calculation | 
senneng entenenit-danintiiptaniianaite lung mass) 
Estimate pve on per "Lung Cancer Dose" Minish Py239 deposited per 


“Lung Cancer Dose" 
"Gofman=Tamplin" 1,310 10.8 
"BEIR™ 5,290 43,2 
"Cohen" 25,600 204 


Cohen has pointed out, correctly, that the mixture of plutonium nuclides 
fren power reactors contains, in addition to Py23?, several shorter-lived nuclides. There- 
fore, he states, correctly, that reactor-grade Pu is some 5.4 times as hazardous by weight as 
pure Pu23? (as high as 10 times in high burn-up light water-reactor fuel). Taking this 
5. 4-fold hazard factor into account, we arrive at the estimates in Table 2. 


Table 2 


Step | Calculation 
(assuming “reactor=Pu" distributed throughout entire lung mass) 
-stimate Micrograms Reactor Grade Pu per "Lung Cancer Dose" 
"Gofman=‘arsplin" : 2.0 


ae 
ee 
i 

PS 
4 


"BEIR" Seah 8.0 
"Cohen" 37.8 


We are now ina positicn to make a Step | estimate of the “lung cancer doses” 
per pound of Pu25? of per pound of reactor-grade Pu. The reader may well ask "Why 
calculate per pound of plutonium?” The answer is simply this. For considerations of 
the hazard posed by a plutonium=based nuclear fission energy economy, we know the 
number of pounds expected to be in daily commerce, and thus it is well to know the 


number of "lung cancer doses" involved in such an economy. * 
*See Note 2 in “Supplemental Notes” 
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The calculation itself simply involves the number of micrograms per pound and 
the number of micrograms per "lung cancer dose”. 
1 pound = 454 grams 
or, lpound = 4.54x10210° = 4,54x10® micrograms. 


4 
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illustratively, we may calculate the number of “lung cancer doses" per pound 


awere nee ne 


of Pu2"” in the form of insoluble PuOQ2 particles or other finely dispersed insoluble Pu 
compounds. 

From Table 1, for "Gofman-Tamplin™ estimates, we have 10.8 micrograms Py239 
deposited per “lung concer dose". 

Therefore, “Lung Cancer Doses" per pound of Pu239 - 4,54x 108, or 42,000,000 

10.5 

“lung cancer doses”. 

Similar calculations, for all three estimates, both for Pu229 and “reactor=Pu" 


are pr sented in Table 3, 


Table 3 


Step 1 Calculation 


“Lung Cancer Doses" per pound of Plutonium 


Estimate "Lung Cancer Doses” 
per pound Reactor=Pu 


"Gofman-Tamplin” 227,000 ,000 
"BEIR™ 56,800,000 


Cohen" sy Agta aaa Metheny f  ” 


It must be re-iteroted here that all calculations of Step 1 type assume that the 
plutonium is distributed throughout the entire lung tissue mass. It does not assume 
uniformity of dose, but rather thet the ertire lung mass is the distribution region for the 


plutonium. As will be shown in Step 2 below, this may mean that the estimates of Table 3 
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represent minimum, rather than probable, estimates of the “lung cancer doses" per pound 
of plutonium. 2 
Step 2: Analysis of the Nature of the Problem of Non-Uniform Distribution of Plutonium 

Within the Lung and the Crucial Problem of Which Calls in the Broncho~ 

pulmonary System are vavolved in Human Lung Cancer Production. 

When a population is irradiated by x-rays, gammo-rays, or neutrons, and o 
dose Is properly estimated for lung, we can expect, correctly, that the dose in rems to 
all segments of the lung-bronchus system is, to a good first approximation, ev.srywhere 
Identical. Under these circumstances it is reasonable to state that 570 grams of lung 
tissue have been irradiated. Even if some of the tissue (e.g. cartilage, smooth muscle, 
fibro-elastic support tissue) is not at all involved in cancer production, the dose estimate 
to the critical tissue susceptible to cancer production is still correct. 

For inhaled particulate matter, estimation of the radiation dose os though the 
particles are distributed into 570 grams of lung tissue can be totally absurd. For example, 
it is extramely unlikely that any significant part of the inhaled particulates lodges in 
such tissues as bronchial cartilage, bronchial :mooth muscle, walls of pulmonary arterio~ 
venous network, of in fibro-elastic tissue. Therefore, the deposited particulates are 
distributed into some mass of tissue (including the critical cells far development of lung 
cancer) much less than 570 grams in mass. How much less? A reasonable first approximation, 
eliminating cartilage, fibro-elastic support tissue, arterial and venous wails, smooth 
muscles, and nerves, is that the relevant mass of tissue for distribution of the inhaled 
plutonium particulates cannot be more than 1/2 of 570 grams. Though this is just ¢ 
beginning of Step 2 considerations, it immediately permits revision of Table 3 estimates 


upward by @ factor of two, The revised results ore presented in Table 4. 
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Table 4 
(Preliminary Step 2 Calculation, based upon 0.5570, of 285 grams as the Lung Tissue Mass) 


“Lung Cancer Doses” per pound of Plutonium 


Estimate “Lung Cancer Doses” “Lung Cancer Doses" 
per pound Pu239 per pound Reactor=Pu 


“Gofman-Tamplin" 84,000,000 454,000, 000 
"BEIR" 21,000,000 113,600,000 


"Cohen" 4,450,90C 24,000, 000° 


The Relevant Tissue for Lung Cancer Production 


It is well known that the large preponderance of "lung" cancers arise in the 
bronchi rather than in the parenchymal lung tissue. Indeed it is this preponderance that 
accounts “sig concer generally being referred to as bronchiogenic cancer. The BEIR 
report recogr':a’, this, os dees the British Medical Research Council Report. McCallum (27) 
states thas «.°". cancers are rare in the trachea or the two main-stem bronchi. The 
cancers are also relatively rare in the bronchioles. So the crucial tissue at risk must be 
the segmental bronchi, and, within these, the epithelial layer of the bronchi. What is 
really required is an estimate of the dose delivered by inscluble plutonium particles to this 
critical tissue, where almost all of the bronchiogenic cancers arise. The British Medical 
Research Counci! Report recognized this requirement, but in an apparent zeal for a 
pejorative analysis of the Geesaman-Tamplin-Cochran “hot particle” thesis, the B.M.R.C, 
report simply failed to address the most crucial problem of all. 

The very fate of human societies may well rest upon this issue, considering the 
the proposed handling of some 440 million pounds of plutonium (and reactor-grade at thet) 


in the next 50 years in a plutonium=based nuclear fission energy economy. 


It is strange indeed that virtually all workers (Cohen, British Medical Research 
Council, ICRP, and others) have seemed foscinated by the 25% of inhaled plutonium: 
deposited in the tissues beyond the bronchi, when virtually all the cancers arise in the 
bronchi. It almost seems as though the prevailing mood is that if a serious problem is 
simply neglected, it may disappear. 

The Dose to Relevant Tissue 

As will become evident below, it is no simple matter, in the curvent state of 
our ignorance, to calculate the true dose from insoluble PuOx particles to “se » ‘evant 
bronchial tissue. 

All the cbove-mentioned groups or individuals have made use of a model for 
lung dynamics developed by a Task Group of the ICRP. (28) This model muy be totally 
irrelevant for the question of exposure of the relevant bronchial cells, What does this 
model suggest, and where may it fail seriously in the real-life situation? 

The model suggests that when PuCz particles are inhaled that some 8% deposits 
in the “tracheo-bronchial" region and some 25% deposits in the deep respirctory tissue 
("pulmonary tissue"). It further assumes that the PuO2 der sited in the tracheo-bronchial 
region is rapidly cleared into the intestine via th neso-pharynx, with 99% being cleared 
In less than a dey. For the “pulmonary tissue” (tissue beyond the terminal bronchioles), the 
model suggests that 40% of the deposited PuO2 is cleared in a day and 40% is cleared with 
a half-time of some 500 days. The remaining 20% Is presumed, in the model, to be cleared 
via lymph and blood. The 80% (including the 40% rapidly cleared plus the 40% slowly 
cleared) are presumed to go back up through the tracheobronchial system to nasopharynx 
and thence to intestine. 


This model is totally based upon the assumption of normally functioning epithelium 


of the bronchial system, particularly of normally functioning cilia to propel the perticles 


*Cilia are specialized hair-like structures arising from the surface of lining cells, with 
the function of propelling material. 
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back up the tracheobronchial tree. if that ciliary function is impaired, then all the 


assumptions conceming clearance rate can be vastly in error, if applicable at all. 
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While the Task Group of ICRP was quite happy that the onitil seemed in reasonable 
accord with experimental animal data on a variety of particulate materials, the model 
may be irrelevant for humans in real-life circumstances. 
Let «is recall that most lung cancers (bronchiogenic cancers in man) occur in 


amokers of cigarettes. Roughly such cancers are 10x as likely in cigarette smokers than in 


non-smokers. This veing ihe case, we really need to know what the circumstonces of PuO> 
deposition and retention will be in cigarette :mokers in the population, since this will 
overwhelmingly determine the bronchiogenic lung cancer effects. 

In the extensive studies of lung cancer reported by the Surgeon General, (29) 


one outstanding set of facts was pointed out, based upon the work of Auerbach et al (30), 


tknthetesees the matinee ata 


(a) There is considerable alteration of bronchial epithelium in cigarette smokers. 
(b) There is a serizus loss of ciliary presence in cigarette smokers (to sey nothing 
* te of function of what cilia remain). 

If our cigarette smokers have a serious loss of ciliary presence and function, of 
what use Is a model that predicts.clearances based upon intact ciliary function? We must face 


the possibility that, as a result of impairment or loss of ciliary function, PuOz deposited in 


the teacheo-bronchial epithelial region of man may be cleared extremely slowly. Further, 


the PuQ? coming back up from the deep pulmonary tissue may also be hung up in the 


bronchial region, since it is ussumed that the ciliary function is what propels it on, 


ultimately to the intestine. 


i 
| it will indeed be no easy task to ascertain, for cigarette smoking humans, 


precisely what the clearance rates cre for PuO in human bronchial tissue. But it would 


a -16= 
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1 represent the height of public health irresponsibility either (a) to assume that an invalid, 
irrelevant model provides answers or (b) to neglect the ‘atti simply because it is difficult. 
An approach to Estimation of the Plutonium Dose to Relevant Bronchial Cells 

There are two parts to this estimate: 
(a) Estimation of the fraction of tracheobronchial region that is relevant for bronchiogenic 
cancer. 
(b) Estimation of the clearance of PuOz particles by bronchial epithelium with impaired 
ciliary function, as in cigarette smoking humans. 
(a) Estimation of the Relevant Part of the Tracheo-Bronchial Region 

In the Task Group publication (28) i+ is estimated that the air volume of naso= 
pharynx plus tracheo-bronchial region down through terminal bronchioles is 133 em, 
of which 50 em® is assigned to the nasopharyngeal volume. This leaves 83 em? for the 
entire tracheo=bronchial region. Since virtually no concers arise in the trachea, we can 
subtract aperoximate!, 33 em? for the tracheal volume, leaving 50 cm?, The right and left 
main=stem bronchi (also rarely ’nvolved in cancer) represent a vt/ume of approximately 
11 cm, s0 this leaves 39 em for the bronchial region, includ} ig the terminal bronchioles. 


As a reasonable first approximation, 1/2 of this volume will be assigned to the relevant 
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bronchi, and 1/2 to the volume of smaller bronchial branches plus bronchioles. Therefore, 
we have, finally, approximately 20 em? for the volume in relevent bronchi. From Gray's 
Anatomy (31), the diameter { such intrapulmonary bronchi can be estimated as approximately 
0.23 em. (or radius # 0.115 em.). 
Treating these bronchi as cylindrical tubes, 
Volume = Tl'r2 h, where h = equivalent length of total bronchi of this cless 
20 = 3,14 (0,115)7 h 
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To caleulate the surface area of such bronchi, we use: 


rec = 
= 2° (0.115) 500 
= (6.28)(0,115) (500) 
= 361 cm* 
A reasonable approximation for average height of the strutified columnar epithelium of 
these bronchi is 30 microns, or 3x 1073 cm. 
Therefore, Volume of Epithelial Tissue = Area x ce!! layer height 
22 361 x 3x 1073 = 1483x1079 
Zl cm, 
Since the density of soft tissue is ~1 gram/em®, it follows that the mass of 
relevant bronchial tissueis~! gram. 
(b) Estimation of thy Clearance of PuO? Parti::les by Bronchial Epit! ium with Impaired 
Ciliary Function 
The work of Auerbach et cl (cited in the Surgeon General's Report on Smoking) 
shows the following severe losses of cilia in cigarette smokers (Table 5). These were 
controlled studies in which the pathologist did not know the smoking habits for the cases 
studied. 
The Surgeon General's report comments os follows on loss of ciliary function 
(Ref. 29, pp 269-270: 
"Inhibition of ciliary motility following exposure to tobocco turs, cigarette 
smoke, of its constituents has been demonstrated frequently with experimental 


use of respiratory epithelium from a wide variety of animal species." (17 
references quoted), 


"Similar results have been obtained with ciliated human respiratory epithelium," 
(2 references). “Although all investigations have been conducted in vitro, 

the uniformity of the inhibitory effects in a number of different experimental 
models is impressive." 


Table 5 (Data of Auerbach et al) 


Loss of Cilia and Epithell al Cell Abnormality 


Group # Coses ! Slides studied Percent of slides with ~ilia absent 
and averaging 4 or more cell rows 


in depth, 


Never Smoked regularly 65 

Ex-Cigarette Smokers 72 4.1% 
Cigarettes - 1/2 pkAay 36 4.7% 
Cigarettes - 1/21 pk/day 59 7.9% 
Cigarettes - 1-2 pks/day 143 16.9% 


Cigarettes - 2f pks/day 36 37.5% 


As roted in Tale 5, over and above the loss of cilla there is marked abnormality 
In the epithelial layer of the bronchi.” Whether these altered epithelial cells may more 
avidly engulf PuOz particles than do normal epithelial cells, either by phagocytosis or 
endocytosis, is totally unknown. It ts possible that ine failure of clearance of PuO2 
by such regions may be seriously enhanced over and above the failure of clearance due 
to the absence of cilic. The Auerbach data reveal the absurdity of the model used by 
ICRP, by Cohen, and by BMRC for evaluation of PuO» clearance by the real p>pulation 
expected to be exposed to PuO? inhalation. In the heavy smokers, who will contribute 
most of the lung cancers, 37.5% of the cells have lost their cilia entirely. We can, 
therefore, with sound reason, presume that such regions of absent ciliary function will cleer 
Pu perticies very slowly, if tall. It would not be at all conservative, for such regions, 


to ossume that the half-time for clearance is 500 days for PuO., particles. 


*Normal epithelium would show one or two cell rows in depth, Note that Table 5 
describes the slides showing four or more cell rows in depth. 
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Quentttative Treatment of Smokers and Non-Smokers For Plutonium Lung Cancer Hezard 
Inasmuch as the stro». dence indicates a different physiological handling 


of PuO2 particulates for smokers vursus non-smokers (henceforth, smokers will be considered 


to mean cigarette smokers), it is essential to consider these as separate sub-populations. 


The first step in such separate handling is to re-estimate the risks of lung cancer for smokers 
versus non=smekar: 
For the overall male population (USA), the spontaneous lung cancer rate = 
1.27x1073/year. (P.5, this report). Two subpopulations will be considered as a very 
reasonable approximation: 
1/2 the men as non=smokers 
1/2 the men as smokers (all cigarette smokers combined). 
Let x * lung cancer rate for non-smokers 
and 10x = lung cancer rate for smokers (P.15, this report). 

Then, overall rate = (1/2) (x) + 1/2 (10x) = 1.27x109 

or, BE = 1.7x10° 

x * 0.23x 1073 /year 
10x = 2.3x10~9/year 
With these evaluations of (x) and (10x), It Is possible to convert all tables 
presented above into separate tables for smokers and for non-smokers. Wherever risks are 


Involved, values for smokers (compared with overall population) must be multiplied by 


Ea or a foctor of 1.81 


Values for nonsmokers (compared with overall population) must be multiplied by 


0.23x1079 
1,27x1 


or a factor of 0.181. 
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Table 3 can now be converted to one which treats smokers and non-smokers 
separately. These converted data, utilizing the factors above ‘1,81 ane 0.181), are presented 
in Table 6 


Table 6 


Step 1 Calculation: Separate Data for Smokers and Non=Smokers 
Lung Cancer Doses per Pound of Plutonium* 


For Cigarette Smokers: 


Estimate "Lung Cancer Doses" "Lung .Cancer Doses" 
+. si 239 Reactor=Pu 


"“Gofman=Tamplin” 411,000,000 
"BEIR" 103,000 ,000 
"Cohen: 21,700,000 
For Non=Smokers: 

"Gofman=Tamplin” 41, 100,000 
“BEIR" . 10,300,000 
“Cohen” 2, 170,000 


*Note: This is still a Step 1 calculation assuming plutonium distributed into the entire 
570 grams of (bloodless) lung tissue mass. 


Step 3 Calculations of Lung Cancer Hazard from PuO2 for Smokers and Non=Smokers 
(a) The Cigarette Smokers: 


& 
As a result of the presence of large regions of cilia-free bronchi, coupled with 


potentially impaired ciliary function in additione! regions, it is highly reasonable to estimate 
that clearance from cilia-free bronchial regions will be comparable with that estimated for 
cilia=free pulmonary region:. This leads to T 1/2 = 500 days for clearance for such cilla-free 
regions. From Table 5, cigarette-smokers of more than | pkg. per day average ~ 25% 


cilia-free regions. 
Therefore, if we assume 25% of bronchi will show impaired clearance, we can 


hardly be overestimating the effect. It may not be conservative enough. 
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In the ICRP Task Group Model. it is assumed that 
25% of inhaled PuOz deposits in pulmonary tissue 
8% of inhaled PuO> deposits in wachesbronchial region. 
urther assumed by ICRP that only 60% of the PuO? deposited in pulmoncry 
Hasue is retained for long-term clearance and that none of the PuO? deposited in the tracheo~ 
bronchial tree is retained for long-term clearance. 
With impaired ciliary clearance for 25% of the bronchial region, we shall assume 
(a) that 25% of that deposited in tracheobronchial tree is .ubject to retention. 
25% of 8% = 2% of total. Moreover, we shall use ICRP's estimate that 40% of 
this clears within a few days, leaving 0.4x2 = 1.2% for long-term retention. 
(b) Further, of the 40% conting up rapidly (as per ICRP) from the pulmonary 
region that 25% of this 40% is retained in the bronchial region. 
25% of (40% of 25%) = 2.5% is retained, additk nally, of which 60% is 
retained long-term. Long term, therefore = 1.5%. Therefore, total 
retained for long-term clearance becomes z 
1.2 + 1,5 = 2.7% in bronchial region. 
The ICRP Model allows 60% of 25%, or 15%, of total to be retained in 
pulmonary region, providing dose to this region. 
Since we have just calculated 2.7% to be retained in the bronchial region, it 


follows that the bronchial region has a radiation source * 33 , of 0.18 as strong as the 


pulmonary region. Te as 
But to estimate dose to bronchial region, we must also incorporate the estirated 
tlasue mess (bronchial) irradiated. This was shown chove to be one gram. 
Therefore, the overall radiation dose to bronchial region 
= (0. 18}x(570)x (Dose to pulmonary region) 


= (103) x (Dose to pulmonary region). 
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} 
This dose, in the cigarette smokers, will completely dominate the additional 


dose received by the pulmonary region. 
It is now possible to estimete the lung cancer doses ourpnend of PuO2 by 
applying this factor of 103 as a multiplier for all the values for smokers in Table 6. The 
results of this calculation are presented in Table 7. 
Tble 7 
Step 3 Calcul isa: Finel Estimate of PuO2-induced Lung Cancers in Cigarette Smokers 


Estimate "Lung Cancer Doses" 
per pound PuZ3? 


"Gofman=Tamplin" 7,830,000 ,000 
"BEIR" 1,960,000 ,000 
"Cohen" 415,000,000 
The number of micrograms Pu per lung cancer dose is now readily estimated 
for the cigarette smokers. For example, from Table 7, the Gofman=Tamplin estimate is 
7,830,000,000 lung concer doses per pound Pu239, 
1 pound = 4,54 x 108 micrograms 


9 
Therefore, Oe = lung cancer doses pe microgra’. 


The micrograms per lung cancer dose is the reciprocal, or 4 Stat = 0.058 micrograms. 


in a similar fashion all the values of Table 7 can be treated to provide the estimates of 
Table 8. 


Table 8 
Final Step 3 Estimates of Mic ms Pu Cancer Dose in Cigarette Smokers 


Estimate Microgre.ns py239 Micrograms Reactor=Pu 
per _lung concer dose per_lung cancer dose 
"“Gofman=Tamplin” 0.058 0.011 


"BEIR"” 0.23 0.043 
"Cohen" 1,10 0.203 
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(b) The Non-Smokers | 
For this population sub-group, the Auerbach data (Table 5) show the following: 
Never Smoked Regularly: 1.1% of bronchial regions show cilia absent. 
Ex-Cigarette Smokers: 4, 1% of bronchial regions show cilia absent. 

We shall weight the "neve smoked" twice as heavily as the ex-cigarette 
smokers and arrive at a value of 2% as an average for bronchial regions showing cilia 
absent in a cross-section of non-smokers. 

For the cigarette smokers, a value of 25% was used above for the bronchial 
regions showing cillary absence. Therefore, we arrive at the est:mate that, whatever 
dosage of the relevant bronchi Is taken for cigarette smokers, the appropriate value fir 
non-smokers is 2/25, «: (0.08) of that dosage. The numbor of expected lung cancers from 
plutonium inhalation in non=smokers will therefore be(0.008)x(lung cancers expected in 
smokers). (0.08 for source strength and 0.1 for cigarette-lung cancer risk.) 

Accordingly, Table 9, providing lung cancer doses per pound of Pu for non= 
smokers is derived from Table 7 by multiplying all values by (0.008). 

Table 10, providing micrograms Pu per lung cancer dose, ts derived from 
Table 8 by dividing all values by (0.008). 

Teble 9 


Final Step 3 Estimates of PuOz Induced lung Cancers per Found in Non=Smokers 


Estimate Lung Cancer Doses Lung Cancer Doses 

per pound Pu23? per pound Reactor-Pu 
"Gofman=Tamplin” $2, 600,000 338,000,000 
"BEIR” 15,700,000 85 


"Cohen" 3,300,000 YW, ’ 
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Final Step 3_ Estimates of Micrograms Pu per Lung Cancer Dose in Non=Smokers 


Estimate Micrograms Reactor=Pu 
per lung cancer dose 


"Gofman=Tamplin" 1 
"BE IR " 5 
"Cohen" 25 


In the treatment here, both for smokers and non-smokers, no crediting was 
given to diminished ciliary function over and above ciliary absence. It is quite possible 
that we have underestimated the hazard of plutonium inhalation as a result. Nevertheless, 
the preference is to understate the hazard wherever data are not absolutely firm, provided 
all concerned realize that there may well be an understatement. 

GENERAL DISCUSSION 


Are the Estimates Too High or Too Low? 
It is evident from all the discussion up to Hiis point that certain key parameters 


v 


FRE 


of physio!-gical function are not available through direct experimental evidence for humans. 


€ 


One fact, however, is outstanding=-that is the failure of authoritative bodies such as ICRP 


or BMRC to come to grips with the real-life problem of bronchopulmonary retention of Pu» 


-. * 
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particles in cigarette-smoking humans. This failure has led them to the use of « totally 
unrealistic and probably irrelevant model which drastically underestimates the lung cancer 
hazard of PuO. inhalation. One may ask wheather the retention in bronchial tissue, 
secondary to loss of ciliary function, will really lead to a 500-day half-time for clearance 
of PuO? particles. We simply don't know, but it is just as reasonable to expect an 

even longer retention time as it is to hope for a shorter rete, ion time. Since ciliary 
function is the mechanism counted upon for differentiating rapid clearance in the bronchi 
versus slow clearance in the pulmonary region, the absence of effective ciliary function 


makes it reasonable, as a first approximation, to expect clearance times to become identical. 
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If there be any intrinsic more rapid clearance mechanism (aside from cilia) for bronchial 
cells than for pulmonary cells, such mechanism is totally hypothetical. Indeed, the effect 
can be such as to worsen the estimates. 

One may ask whether the metaplastic and hyperplastic epithelium of the brorichi 
of cigarette-smoking humans is more or less active in the engulfing of PuOs particles than 
is the normal epithelium. We simply don't know, but it is, a priori, equally probable 
that such epithelium can be less, equally or more active in engulfing PuO> particles. The 
burden of proof that metaplastic and/or hyperplastic epithelium is less active in engulfing 
PuQ2 particles would rest upon those who think it may be less active. From what we know 
about the general physiology of injured or inflammatory tissue, the expectation, if anything, 
is for greater phagocytic activity, not less. And this would make the PuOg carcinogenicity 


worse than calculated, not better. 


The Hazard of Dispersal of Plutonium Cxide Aerosols 
Cohen endecvored to show that plutonium dispersal wes not as bad as general 


opinion hes held it to be. The seriousness of his underestimate of the cancer hazard of 


inhaled PuOz aerosols is evident in this report. Thus, comparison of Cohen"s 2,225,000 


lung cancer doses per pound of Py239 (Table 3) with the final "Gofman-Tampliin" estimate 


of 7,830,000,000 fur cigarette~smoking humans, shows that Cohen is low by a factor of 


7,830 000,000 , of 3520 times too low. Even for the non=-smoke~. his estimate is some 


2,225,000 
30 times foo low. 
In view of these serious under-estimates of the lung cancer hazard from inhaled 
Pu, most of his estimates of the hazard of plutonium dispersal will require scaling up by 
a factor of 3520 times. 


Cohen, in his general thesis that plutonium, while very toxic, is not as toxic 


as many have thought, presented a calculation that insoluble reactor grade Pu is roughly 


<% 


60 times more carcinogenic than benzpyrene. Benzpyrene is a now-famous substance, 
being one of the most potent chemical hydrocarbon carcinogens kiown. If we correct 
Cohen's estimate by the 3520 fold factor required, his estimate would then be that 
reactor grade Pu is roughly 211,000 times cs carcinogenic as benzpyrene for smokers. 
It would seem that this revision would materially enhance the carcinogenic stature of 
plutonium for Cohen. 

In consideration of "lung cancer doses” per pound of plutonium it must be 
recalled that this reflects the expected number of fatal lung cancers per pound of 
deposited plutonium. The question of how much of dispersed PuO actually gets deposited 
is a wholly separate issue, based largely upon meteorology and dispersal conditions. 

Thus, if plutonium is dispersed and falls out over the ocean, there are few humens 
around to inhale it, so very few of the cancers can occur. On the other hand, dispersal 
with fallout in a city can lead to very drastic consequences in lung concer fatalities. 

It has been estimated that the nuclear weapons testing of the 1950s and 1960s 
has resulted in the worldwide fallout of some 11,500 pounds of plutonium-239 equival ent. ©) 
Some have suggested that if plutonium is so virulent a carcinogen as it appears tc be, 
why haven't more cases of lung cancer occurred as @ result of this fallout? The author 
hes calculated the consequences of this plutonium fallout, and these consequences will 
be presented in a separate report. 2) Huntington has repeatedly raised the question of 
whether the increasing epidemic of lung cancer may be, in part, due to plutonium fallout 
Huntington may well heve raised one of the most crucial public health issues of our time. 


Comparison of Humon Data with Experimental Beagle Data 
The British Medical Research Council Report has reviewed the beagle dog 


studies of Bair and Thenpesn. The initial depositions were between 3 nanocuries 
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and 50 nanocuries of Pu-239 per gram of bloodless lung. Even at the lowest level 
(3 nonocuries per gram of lung), essentially 100% of the dogs died of lung cancer. We 
know, therefore, that 3 nanocuries per gram of bloodless dog lung is at least one “lung 
cancer dose". As BMRC pointed out, the true "lung cancer dose" could be much lower, 
and on-going experiments at lower doses will be required to test this issue. 

But, there are sufficient data already to compare the beagle evidence with 
the human calculations presented in this report. 

3 nanocuries per gram = 3x 1073 microcuries per gram. 
To scale to human, with a 570 gram bloodless lung we have 
3x 1073570, of 1710x1073, of 1.7 microcuries of Pu-239 is at least 

one “lung cancer dose”. 
Conversion to micrograms, 1.7x16.3 = 27.1 micrograms of Pu-239 is at least one 
"lung cancer dose". 

In Table 8, "Gofman-Tamplin” estimates are that 0.058 micrograms is the 
lung cancer dose for cigarette smoking humans, and in Table 10, the similar estimates 
are that 7.3. micrograms of Pu23? is the lung cancer dose for non-snioking humans. 

Curiously snough it has been overicuked that beagle dogs raised in laboratories 
are not in the habit of smoking cigarettes. If a relevant comparison is to be mode with 
humans, the appropriate treatment would be to compare the beagle data with the estimates 
for non-smoking humans. 


Let us compare these values directly: 


For the beagle deg (a non-smoker): 27.1 micrograms Pu239 is at least one lung cancer dose. 


For the human (non-smoker): 7.3 micrograms Pu29? is one lung cancer dose. 


| 
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As the BMRC report pointed out, virtually 100% of the beagles developed 


a a a aan 
i 


lung cancer at 3 nonocuries per gram of bloodless lung. It would be in the realm of 
miracles that the 3 nanocuries/gram happened to coincide with ints cancer dose. 

In all likelihood, the true lung cancer dese for non-smoking beagle dogs is lower than 

3 nanocuries per gram, and quite possibly considerably lower, just as was pointed o it 
by the British Medical Research Council Report. Since the beagle data are even now so 
close to the estimates calculated here, it seems virtually certain that the newer beagle 
data will not be significantly different from the human estimates. 


ure to Plutonium, Occupational and for the 


The Standards for “Peruissible” Ex 


Public-at-Large 


The existing guidelines for "permissible" exposures to plutonium particulates 


permit: 


(c) Occupational workers: Maximum lung burden = 0.016 microcuries. 


(6) Public-ot-Large: Permissible burden for the average person * 0.0005 microcuries. 
Tamplin and Cochran”), at the time of releasing their report, stated that 
the current guidelines make it extremely likely, indeed almost certain, that exposed 
individugls (eccupationally-exposed) would develop fatal lung cancers. 
it ts of interest to test this prediction of Tamplin and Cochran against the 
os calculations of this report, calculations that in no way depend upon the hot particle 
approach utilized by Tamplin and Cochran. 


2 - 7 Predictions for Occupational Exposure 


Since 16.3 micrograms represent | microcurie of pu2s? the occupational 


permissible burden of 0.016 microcuries represents 0.26 micrograms of pu23? equivalent. 


For Cigarette-Smoking Workers: 
1 lung cancer dose = 0.058 micrograms (Table 8), Therefore, each worker 


is permitted to acquire a lung burden of a or 4.5 lung sass dinin Since it only 
takes one lung cancer to kill a human, it is something of an overkill to guarantee 4.5 
fatal lung cancers per worker. For these workers, therefore, we not only agree with 
Tamplin-Cochran, but we believe they understated the hazard. 

For Non-Smoking Workers: 

1 lung cancer dose = 7.3 micrograms (Table 10). Therefore, each worker 
is permitted to acquire a lung burden of SF or 0.036 luing cancer doses. Therefore, 
the expectation is that approximately one ‘si worker out of thirty would develop fatal 
lung cancer at the zurmissible dose. 

Predictions For the Public-at-Lorge 

The implications of this report's calculations for the public-at-large are 
much more startling. The permissible average burden of 0.0005 microcuries of Pu239 
corresponds to 0.0082 micrograms of Py239 equivalent. 

The population of the USA is roughly 1/2 non-smokers, 1/2 cigarette smokers. 
Since there are some 108 males per generation, at the current US population size, there 
are 5x107 cigarette smokers and 5x107 non-smokers. 

Total lung cancer doses, for cigarette smokers, 


5x107 2 9.0002 = 5x107x0.14 = 7x10° jung cancer doses. 


Total lung cancer doses, for non-smokers, 


5x10” x oe = 5x107x 0,0011= 0.06x 10% lung cancer doses. 
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Combining these, we have 7,060,000 extra fatal lung cancers that can be 


that which regulations now permit. 


Since these lung cancers would occur over a 30-year period, the expectation 


would be for oo , of 235,000 extra fatal cancers per year in men. 


Since the current lung cancer fatality rate, from all causes combined, is 63,500 per 
year in men, the conclusion must be drawn that governmental regulatory bodies are not 
disturbed over causing an additional four times as many lung cancer deaths as are ‘ais 
occurring. 

Many serious public health experts consider 63,500 lung cancer fatalities 
per year to represent a most serious epidemic. How should they view the burgeoning 
plutonium-based nuclear fission energy economy, proceeding under regulatory standards 


that would permit a fourfold increase supplementary to this epidemic? 


Supolemental Notes 
Note 1: The BEIR relative risk percentage refers to adults. If it were restricted to 


20-30 year old adults, the BEIR value might have to be increased even further than the 
0.5% value used in this report (for BEIR). This entire present report, for consistency, 
compares all estimates for males in the 20-30 year age range (see p.3, this report). 
Note 2: Calculation of fatal doses per pound of a toxic material of commerce may, 
at first glance, appear to represent an effort to exaggerate toxicity. This is incorrect. 
Indeed, it will be quite relevant, in the future, to describe all industrial pollutants 
in a similar manner. For substances handled in commerce in pound or ton quantities, 
a rational reference framework will be to require toxic or fatal doses per pound. 


Some observers have pointed out that society hes handled many highly toxic 


non-radioactive pollutants in pound or ton quantities. Since, in general, no careful 


followup studies have ever been made for most such pollutants, it may well be that a 


societal reappraisal of such non-radioactive pollutants is urgently indicated. 
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Committee for Nuclear Responsibility 
P.O. Box 2329 
Dublin, Califor . 94566 


Unite’ States Bepartment of Justice J. $. ATTORNEY'S OFFICE 
ee . SOUTHERN DISTRICT OF NEW YORK 


UNITED STATES ATTORNEY OME ST. ANDREW'S PLAZA 
SouTEERN DisTEICT oF NEw Yorx WEY YORK, NEW YORK 10007 


UNITED STATES COURTHOUSE 


SQUARE 
NEW YORE. N. Y. 10007 


Jul: 25, 1975 


John F. Shea, III, Esq. 
Assistant Attorney General 
State of New York 
Department of Law 

Two World Trade Center 

Sew York, New York 10047 


Re: The State of New York v. 
The Nuclear Regulatory Commission, 


et al. (75 Civ. 2121 WCC) 
Dear Mr. Shea: 


As I previously advised you, I have delayed: in 
responding to your letter of July 17, 1975, to Judge 
Conner in order to await the response of the Nuclear 
Regulatory Commission (the "wRC') to an identical inquiry 
from Congressman Scheuer of New York. 


On May 7, 1975, we made a commitment to the Court 
to notify your office of any air shipments of significant 
quantities of special nuclear materials going into or out 
of New York airports until an evidentiary hearing on 
your metion for a preliminary injunction was held. Signi- 
ficant quantities of special nuclear materials were defined 
as over two kilograms of plutonium or uranium 233 and 
over five kilograms of uranium 235. You are correct that 
a shipment nd an NRC licensee of approximately 45 kilo- 
grams of high enriched uranium 235 was transported by 
truck last week to JFK Airport and from there flown to 
Germany aboard a Warld Airways aircraft. It was due to 
inadvertence that your office was not notified of this 
shipment for which I appologize. 


Your claim that this shipment emphasizes the 
need for the preliminary injunction you seek is puzzling 


and without merit for two reasons. First, the primary 
‘ocus of this lawsuit has been the safety of trans- 
porting special nuclear materials by air. One of the most 
significant things which has happened since the May 7 
conference is the plaintiff's admission that there is no 
radiological hazard in shipping enriched uranium by air, 
regardless of the degree of enrichment. (Gofman Affidavit, 
para. 4, submitted in support of plaintiff's motion). 

Thus plaintiff has conceded that there was no danger even 
if the enriched uranium wuich was flown from JFK Air- 

port last week had been released in an aircraft accident. 


Secondly, the persons you represent knew of this 
shipment even before it reached the airport. I have been 
informed that the New York City Department of Health was 
notified, pursuant to its regulations, by the licensee that 
the uranium wre to be transported through New York Cit 
and that the a Line notified a Port Authority officia 
at JFK on July 8 that the materials were to be flown out 
of JFK Airport. In fact, I was told that Dr. Leonard 
Solon of the New York City Department of Health met the 
truck transporting the uranium at the George Washington 
Bridge before it even entered the City. I was informed 
that he had the truck stopped sometime before midnight 


of July 8 and that it was prevented from proceeding until 
approximately 5:00 a.m. or. the morning of July 9. 


Until your motion for a preliminary injunction 
is decided, we will make every attempt to notify you 
of air shipments of which we are aware involving significant 
quantities of special nuclear materials going into or 
out of New York airports. As you know, the NRC does 
not specify the mode of transportation to be used by 
its licensees and present NRC regulations do not require 
licensees to notity it of the time, mode or route o 
a shipment. NRC has under consideration a proposed 
rule that will require such advance notification of 
ehipments of significant quantities of special nuclear 
materials. Peuding final action on this proposal, NRC 
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has requested that licensees give such notification to the 
NRC and licensees have been cooperating. We will convey 
such information to you when a New York airport is invo!ved. 


We will also tell you of similar, non-military 
shipments by the Energy ke3search and Development Adminis- 
tration (""ERDA") or by independent shippers transporting 
special nuclear materials for FRDA. As to the latter, 
the usual practice has been to Leave the mode of 
transportation to the shipper. Because of our commitment, 
these shippers have been asked to inform ERDA in advance 
of air shipments involving New York airports. 


Obviously we cannot and are not warranting that 
we will inform you of every shipment by air through a New 
York Airport for we may not be informed of some. You would 
therefore be wise, if you have not already done so, to 
ask New York we! and the Port Authority to give you similar 
notification. eir regulations, unlike NRC's regulations 
and ERDA's practice, do require advance notice and they 
may therefore know of shipments of which neither ERDA 
nor the NRC are informed. 


Except as NRC licensees or ERDA shippers are 
required to notify state or local officials, information 
about shipments of special nuclear material is treated 
as confidential by these agencies and should be so treated 
by your office. Of cours: , you may inform the Covrt under 
seal of such shipments if you wish. Please send me a 
written confirmation that you will keep such information 
confidential. 


It is also incumbent upon your office to ensure 
that shipments of special nuclear materials which conform 
to established law and regulations travel through New York 
State without any difficulty. Both of the shipments that 
I haow of since the May 7 conference were subjected to 
harassment. These were last week's shipment which Dr. Solon 
tried to stop and the shipment of less than one ounce of 
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plutonium, mentioned in my June 10, 1975 letter to 
Judge Conner, which I was told the Fire Marshal at 
JFK Airport tried to prevent. 


You should inform the relevant state and 
local authorities that they have no basis at this 
time for interfering with shipments in interstate 
commerce of special nuclear materials traveling in 
accordance with law. We expect you to make every 
effort to put an end to all such unlawful interference 
in the future. 


Very truly yours, 


PAUL J. CURRAN 
United States Attorney 


Assistant United States Attorney 
Telephone: (212) 791-1977 


Honorable William C. Conner 
United States District Judge 
United States Courthouse 
Foley Square 

New York, New York 10007 


James Kelley, Esq. 
Nuclear Regulatory Commission 
Washington, D. C. 20555 


Joseph Distefano, Esq. 

Office of the General Counsel 

Energy Research and Development 
Administration - 

Washington, D. C. 20545 
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THE COURT: I understand that the defendant wanted 
to make some motion. What are they? 

MR. RICHTER: That is correct, your Honor. 

The defendants wished to seek the dismissal of the Civil 
Aeronautics Board, the CAB, and the Customs Servic: from 
this case. We tried to work this out by agreement with 
the state, but the state did not agree to the dismissal 
of these parties. 

We also feel compelled to move for the dismissal 
at this time particularly as to the CAB, because, since 
we are being forced to provide an answer, as the plaintiff 
is entitled to receive, we feel its important to point 
out that this court does not have jurisdiction over the 
CAB, and that the CAB should be dismissed. 

The plaintiff seeks a declaratory judgment that 
air transportation of plutonium without an environmentai 
impact statement is in violation of NEPA and the plaintitrt 
also seeks in its complaint a permanent injunction nulling 
and setting aside all present and future actions permitting 
air transportation of plutonium. 

As far as the CAB is concermed, 49 USC Section 
1486 provides that any order, affirmative or negative, of the 
CAB shall be subject to review by the Court of Appeals or 


by the Court of Appeals of the District of Columbia. 
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2 Insofar as plaintiff, in any conceivable way, 
3 4s seeking the annulment of any prior CAB order which the 
4 plaintiff might claim permits the ait transportation of 
5 plutonium, then the plaintiff should be in the Court 
6 
of Appeals. 
, Secondly, the plaintiff has failed to exhaust its | 
8 ; 
administmtive remedies with respect to the CAB. There | 
9 ; 
is nothing in the record indicating any appeal or request | 
* on behalf of the plaintiff to the CAB. In addition to the | 
i jurisdictional ground, the CAB is in no way involved in 
12 Bas ; , : : 
regulatingthe air transportation of plutonium, nor 1s : 
" Customs. The purpose of the CAB is the economic regulaticnl 
, 14 ; ’ 
f of aircraft. It does not license any particular cargo of | 
6 aircraft. Safety regulations with respect to aircraft is | 
a 16 
left entirely to the FAA. 
17 ; 
For Customs, the case is even more obvious. the | 
a only thing that Customs does is that when special nuclear 
9 materials come into the United States or leave the United | 
2 States, when they are being brought in or exported by | 
al “IRC licensees, it checks to see whether there is a license, | 
22 
and it checks to see that the regulations of other 
ay 23 ; ; 
“ governmental agencies have been complied with. That's: alt 
4 ’ 
they do. They are in no other way involved in regulating | 
% the transportation of these materials. We therefore see 
SOUTHERN DISTRICT COURT REPORTERS, U.S. COURTHOUSE i 83 
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2 absolutely no basis upon which the CAB or Customs has to 
3 prepare an environmental impact statement, which is the 
=% 
or a 4 center of the plaintiff's lawsuit. 
5 We would also point out we see no way in which 
6 || the plaintiff would be harmed by the dismissal of either | 
7 the CAB or Customs from this lawsuit, since the primary | 
2 parties are the NRC, which licenses the handling of special 
3 nuclear materials, and ERDA, which produces and also trans- | 
10 ports on its own special nvclear materials, and therefore 
ll the plaintiff could get all of the relief that it seeks 
R by just seeking a relief against the other five de fendants 
13 which would remainin the lawsuit. | 
14 THE COURT: Mr. Zedrosser, why, do you need the | 
15 CAB and the Customs Service in the lawsuit? | 
16 MR. ZEDROSSER: We joined them because, as | 
& 17 alleged in our complaint, which has never nan SOeeeee by | 
18 defendants, they do have involvement in the shipment of | 
19 these materials. Specifically on the CAB, we have indicated 
20 and it has never been denied, that they do have safety | 
21 resnonsibilities. The fact of the matter is that the | 
_ 2 business about Court of Appeals review is simply not | 
i 
«. 23 applicable here. The section to which Mr. Richter refers 
2A refers to review of orders of the CAB. I don't know of 
25 any order of the CAB. The Court of Appeals is not the place | 


iz 


eae | 
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to go, and we didn't go there. 

THE COURT: No, I don't place much weight in the 
argument about going to the Court of Appeals for review of 
orders of the CAR, but I am concerned with respect to 
his argument that nuclear materials are shipped in and out 
every day without the CAB's even knowing about it. 

MR. ZEDROSSER: If that's so, that is in 
derogation of their statutory responsibilities, because 
as we have indicated in Paragraph 10 of our complaint, 
that body is charged with the regulation of air transporta- 
tion in a manner which will insure the highest degree of 


safety in air transportation, and is further charged with the| 


promotion of safety in air commerce. | 
THE COURT: That is not the point. Ef.in’ fact 


nuclear material can come into the New York airports and leave 
' 


from the New York airports under the present setup without | 
anybody's having to apply to the CAB for permission, enjoining 
the CAB from granting permission is not going to do any | 
good. 

You are asking me then to direct the CAB to exer- 
cise a jurisdiction in connection with these shipments which 
it doesn't appear to be necessary, because if I direct the 


NRC and the ERDA to do so, isn't that sufficient? Why is it | 


necessary to make a similar directive with respect to the 
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3 MR. ZEDROSSER: First of all, because of the 
ea 4 statute that the Congress has passed, which says they 


should be doing this. 


Secondly, I don't think that even if this were 


7 a belt and suspender operation, that that would b- 
8 inappropriate. Mr. Richter has pointed out in his letter 
9 


that sometimes one agency or the other may not know about 


nas the responsibility for regulating. Why not bring them 


| 

a 10 a shipment, even NRC, until too late. | 
ll THE COURT: Why not include Congress? sisdaaa 

12 | 


: ’ wae | 
13 in? low about the president? Bring him in because he 
has recponsibilities in the field of interstate commerce 


as well. 


MR. ZEDROSSER: This is by statute, your Honor. 


Congress acted and said that the CAB had this responsibility. 


Moreover, we think that they may well have responsibilities 


under NEPA. That is what we argue in our complaint. 


THE COURT: But there are statutes that say thes 


a 


shipments have to be regulated by NRC. That is where the 


primary responsibility lies. Everybody is required, as 


I understand it, 


to go to NRC for a permit to move these 


materials, and if NRC is enjoined, then it seems to me 


that you don't need any more. 
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shipments -- I assume the Court means NRC and ERDA. 


THE COURT: Yes, and ERDA. If you get to them, 


you have gotten everybody who has been charged with the 


responsibility of permitting or approving such shipments. 
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2 | MR. ZEDROSSER: Of course, that leaves various 
not going to consert to the dismissal. We believe we had 


MR. ZEDROSSER: Your Honor, we certainly are | 
a fair basis in law to join them in the first place. | 


' 


default to answer as well, we certainly feel aggrievedas to a 


default. Mr. Richter almost makes it sound like we are | 
: | 
imposing on them to answer the complaint here. L& ts, 


after all, the federal rules that require the answer, and | 


10 I might also add, and this relates to the question of | 
not some strange plaintiff with some strange ideas. 


| 
THE COURT: The complaint should have been | 
| 
| 


@& 17 answered. is 
18 MR. ZEDROSSER: So we are not consenting to | 
19 the late filing of anything, but I might add that if they 
| 
20 are permitted to file anythince, to be allowed now three vous | 
21 in default, to first file a motion to dismiss as to certain | 
2 defendants, not then having to answeras to those defendants | 
> 23 until the resolution of the motion is adding insult to 
24 injury. At the very least -- 
5 THE COURT: Have NRC and ERDA answered? 


' 
| 
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MR. RICHTER: They have not, your ilonor. 

THE COURT: They have not. How soon can they 
answer? 

MR. RICHTER: They can answer by a week from 


today, your Honor. 


THE COURT: All right, I will direct that within onp 
week from today NRC and ERDA will file their answer and the 
other defendants who intend to move to dismiss will do so 
by that time. 

MR.RICHTER: Your Hlonor, since it anpears that 
now we will have to prepare extensive papers on skis weduk 
of dismissal, may we ask that we have two weeks from today 
in which to putin the answer and tiie motion to dismiss? 

THE COURT: All right. 

MR. ZEDROSSER: Your Honor, if I may be heard 
briefly, first of all, as I understand it, the only two 


defendants as to which they wish to move to dismiss are thc 


CAB and the customs, so tha leaves NRC, FAA, DOT and 


State, if IT have ticked them off, which gives them no reason | 


not to answer -- | 
THE COURT: Everybody will answer who is not | 


moving to dismiss. | 


MR. ZEDROSSER: No. 2, I see no reason as to 


why those two others, CAB and Customs, why they cannot = 
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and have us join issue finally, three months after the 

papers have been served, and if they want to move to 

dismiss, they can do it after that on the pleadings, 

so that we can go on without holding up this case. I think 

it's outrageous *o make use of this provision which allows 

further delay of an answer when we are talking about the 
s/xteen page 

three paragraphs of a Sep pos aeeeen complaint that 

specifically deal with those defendants. It's not an 

onerous burden. 


THE COURT: It's not as simple as you make out. 


I haven't the slightest doubt that with the most minor modifi 


| 


cations and supplements the answer filed by CAB and Customs 
would be identical to the answer filed by everybody else, 


| 
| 
so as long as you get the answer of all the remaining defend-' 
| 
| 


ants by a week from toda’ I don't think you will be seriously: 


a motion to dismiss instead of an answer. 


prejudiced by the fact that CAB and Customs are filing | 
| 
| 


MR. ZEDROSSER: Your Honor, to be a little bit 
more responsive to the Court's question on the merits, 
I should also point out that we shouldn't overlook that the 
CAB licenses international carriers. It seems to me that 
they are in a prime position to enforce aly proper rule 
about the transportation of special nuclear materials. 


I think that the effectiveness of our remedy will be 
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greatly enlianced by the joining of the CAB and even Customs 
can initiate a program where the policy of non-shipment 

can be made known to people before they try to bring it 
over here. I think these things are important. 

THE COURT: If Customs and CAB are not in 
a position where they are receiving information about ship- 
ments, they are not monitoring shipments, there is no 
reason to enjoin them at all, and insofar as enforcing 
the Court's order, if you get an injunction prohibiting the 
shipment which runs into NRC and ERDA and FAA and DOT, 
you will have to leave it up to the Court to see that the 
injunction is enforced, and adding CAB and Customs to it 
is not going to add any real muscle to the injunction. 

If you get the injunction you are seeking, it 
will be enforced, don't worry about it. 

MR. ZEDROSSER: Your Honor, it may’ be appcopriat 
at this time to advert to the letter that we sent to the 
Court which arrived late yesterday in which we asked that 
if the Court should be unable to make whatever determination 
it deems appropriate on the papers before it prior to the 
up and coming vacation, that this case be reassigned. 

As we indicated in the letter in somewhat 


different but still similar context some time ago, the 


Court had mentioned that perhaps Judge Frederick van Pelt o 
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might be able to undertake the case. We think the ea 


then is if anything even more appropriate now, but th if he 
wouldrot, for whatever reason, be able to do it or be willing 


to do it, that under Rule 4-C of the individual assignment 


and #me calendar ruies of this court, that the assignment 
committee be asked to reassign the case for a prompt de- 
termination of this preliminary injunction motion. 

THE COURT: If I had the slightest reason to 
believe that reassignment would get you a guicker decision, 
I would be the happiest man in the world to get the case 


reassigned, but we are living in a real world, Mr. Zedrosser, | 


and not a dream world. This is the last month in July. 


At this moment there are probably not more than eight of 
the District Court Judges on the premises at Foley Square, 
and for the first two or three weeks in August, there will 
be substantially fewer than that. There will be one judqe 
who is in Part I, and Ican assure you, having just gone 
through a couple of weeks in Part I and having a week left 
to go, that he is not going to have time to consider thesc 
voluminous papers and to render a decision while he is sit- 
ting in Part I. 

In early September there is a judicial conference, 


and some of the Judges will not be coming back to Foley 


Square until after the judicial conference. 
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If you can find me a judge who says, “I am going 
to be here, and I will have the time to consider this matter, 
I will virtually commit to you now that I would assign it 
to him with alacrity and with relief, but I have not the 


slightest reason to believe that there is any such pos- 


as I recall. At that time, this Court was in its crash 


sibility. 
We had a conference on this in early July, July 3r 
' 


program where every Judge in the court was committed to 


putting his full time in to the trial of cases more thai | 
three years old, and was expressly enjoined to spend no time: 
on anything else, including this matter. 

That program ended on the ilth of July. Immeaiatel+} 
after tnat I went into Part I and have been in Part I evr 
since, and with a lot of Judges gone, I have had all of 


their emergency matters in addition to all the rs5utine 


matters that regularly come into Part I. 

I regret that you haven't gotten action as 
quickly as you would like, but I assure you that it is not 
because I have been sleeping. 

MR. ZEDROSSER: Well, your Honor, obviously it is 
not within the power of your Honor personally to corral 
some other Judge and have him take it. I make no such 


claim. 
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Ail we are saying is it does seem to be an 
assignment committee procedure which the Court has set 
up. 

THE COURT: There is such a procedure, and 
if I reassign it to the assignment committee, the chief 
of the assignment committee is gone at the moment, but 
assuming that he would come back and to call a special 
meeting of the assignment committee for the benefit of your 
clients and reassign the case, and that all of this happened 
in the shortest conceivable time, that is, wit.s:in a week, 
it would go to a new udge who wouldn't even be here 
perhaps for two or three weeks, and by the time he started 
afresh on the matter, you would be extremely lucky if you 
could get a decision on a matter of this weight and import- 
ance before the second week in September, considering 


vacations and considering the judicial conference. 


If you can suggest a practical scheme for 


accelerating this, I will be happy tooonsider it, but 
reassigning it to the assignment committee, much as I would 
like to do it, is not going to get you a quick decision. 

MR. ZEDROSSER: I gather that the Court's 
Suggestion about Judge Bryan didn't materialize for some 
reason? 


THE COURT: le refused to take it. He said that 
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he was fully committed on other matters. He said he would 


like to take it, but that he had other commitments that would 
keep him busy right up to the time he was supposed to leave 
on vacation. 

MR. ZEDROSSER: Apropos of the comment the 
Court made about the investment of time that a new Judge 
would have to make, has the Court had an opportunity to 
read all the affidavits at this point yet? 

THE COURT: No, I haven't, simply because 
I have had otiuer things that I had to do. I haven't 
had as much free time in Part I as I had hoped I might 
have. 

MR. SEDROSSER: I am loathe to even appear to be 
pressing the Court as much as I suppose I am, but is there 
any kind of time that the Court can indicate that it will 
be able to get to this? : 

THE COURT: I can't give you any asSurance. 

I wish you could sit here and see what co across 
a Judge's desk in Part I. 

MR. ZEDROSSER: As the Court Knows, I used to 
have a criminal practice here, and I used to ippear in 
Part I, and I know that -- 

THE COURT: You didn't get the full flavor be- 


cause -- 
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MR. ZEDROSSER: Probably not. 

THE COURT: -- every hour it's some new temporary 
restraining order. Yesterday afternoon it was the 
provisional employees at Gouveneur iiospital who fear thev 
ae going to be laid off and want a temporary restraining 
order that prevents them from beinn bumped by employees havin 
seniority who are being laid off at other hospitals that 


are being closed. 


There is something like that coming up almost every! 


hour, and everyone's complaint is a matter of extreme ur- 
gency to him, at least, just as yours is toyou. 

MR. ZEDROSSER: Your Honor, I guess this is an 
appropriate time to discuss what is particularly troubling 
about the delay, and that is that apparently these shipments 
are coming in. 

TUE COURT: Just as they have for 25*yvears 
without incident. 

MR. Z2EDROSSER: Well, but we are afraid the re 
might -be an incident, your Honor, and if there were, as 
there have been aircraft incidents of other kinds lately 
that don't occur very often, we have a big problem. 

I am puzzled by the puzzlement expressed by 
Mr. Richter in his le@ter concerning the very large 45 kilo- 


ram uranium shipment. He doesn't know why we are 
L 
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concerned about it. Maybe that is because they never 
bothered to answer the complaint. The complaint in 
Paragraph 13 makes it clear we are talking about the 
uranium just as much as we are talking about plutonium. 

The complaint makes it clear at Paragraphs 35 to 40 that 

we are concerned about the diversion and terrorism just 

as we are concerned about an aircraft accident. The 
Mason-Leamer affidavit, Paragraph 42, and Exhibit C to that 
affidav + make it clear that the kind of material involved 
in this large shipment is an attractive target for terrorists 

I am extremely concerned not only about the fact 
that we weren't informed, but much more importantly, abouc 
the fact that these shipments are continuing. I noticed 
that in the letter to the Court Mr. Richter is now trying 
to limit the U.S. Attorney's prior commitment to the Court 
in one respect, as to CRDA shipments he now seeks to limit 
his notice giving to non-military shipments. By this we 
mean shipments by ERDA as a manufacturer, supplier, 
fabricator, or whatever. 

Inasmuch as the federal government's position on 
this is that these comprise a large part of ERDA's shipments, 
and indeed, a significant part of all shipments, we certainly 
think these should be included as tney were before within 


the notice-giving commitment. These are important. 


850 
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Finally, Mr. Richter says that, you know, 
"Je really expect that you keep this information confi- 
dential." I think that the way we have handled information 


in this case up until now with the sealing of affidavits 


and what not indicates that we are operating in good faith 
and in the public interest. Ilowever, we are certainly 

not going to bind ourselves to not discuss this with other 
appropriate public agencies or authorities in line with our 


own responsibility in representing the state. So maybe 


this kind of thing is done on the thvory the best defense 


is a good offense, but for whatever reason Mr. Richter 


might have said it, the simple fact is they have failed 
live up to the commitment made to the Court, and again, 


more importantly, this very dangerous material which we have | 


been complaining about since May is still coming in the 
doors. : 

THRE COURT: I don't know what I am supposed to 

do in response to that statement except maybe hurry up and 
decide it, but I am not going to decide it now because you 


say it's urgent, because you told me that before. I am going 


to consider the papers, and I am going to decide it, but 


I don't want to decide it without thorough consideration. 


It's an important matter to the defendants as well as to the 


plaintiff 


; 
851 | 
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MR. ZEDROSSER: I would urge the Court that 
Mr. Richter be held to the original commitment, which is 
to inform the Court about the shipment of significant 
quantities of special nuclear materials through New York 


airports without the limitation that he seeks to insert in 


deletion. 


his moé{ recent letter. I think it's a significant 
MR. RICHTER: Your Honor, I take it Mr. Zedrosser i 


referring to the reference to non-military shipments. I do 
not know of any military shipments going through Kennedy 


Airport. The reason that non-military was included is 


' 


that there may be some military bas@s in New York State where 


it's conceivable that shipments might go. through. I aoa not | 


know whether that is true or not, but that was included 


to make it clear that we are not committing ourselves to ae 
such instances. " | 

THE COURT: Whose jurisdiction would those be 
under? : 


MR. RICHTER: Well, sometimes ERDA, I am informed, 


uses military aircraft to transport material, for example -- 


those shipments? 


| 

! 

THE COURT: Why shouldn't you give notice of 
MR. RICHTER: Oftentimes these shipments 

are classified by -- | 
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THE COURT: I would assume from the way we 
are treating even the civilian shipments tnat they are 
all classified. 

MR. RICHTER: No, oftentimes -- well, for example, 
as far as civilian shipments, not necessarily ERDA shipments 
but, for example, NRC licensee shipments, the licensee, 
when he applies for his license, notice of that is published 
in the Federal Register. There is no additional notice 
published as to the method of shipment. Obviously, a 
military shipment is of greater significance -- 

THE COURT: You mean before the shipment takes 
place, there is a notice in the Federal Register that a 
shipment is going to take place? 

MR. RICHTER: No, not that the shipment is 


going to take place, but that the license has been granted. 


THE COURT: Not stating where or when the shipment 


will take place? 

MR. RICHTER: That's correct. 

MR. ZEDROSSER: Or even how, I believe. Is 
that correct? 

MR. RICHTER: That is also’ correct, but I find 
Mr. Zedrosser's statements to be high objectionable, your 
Hionor. First, this is a voluntary commitment that we made. 


We are not under any Court order. What Mr. Zedrosser is 
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apparently trying to do is to rush this Court into making 


1 judgment. One thing which Mr. Zedrosser has failed to 


state today, has failed to state in his letter to the 

Court, is that this entire matter is before Congress. 

It now appears that Congress might not even get to it 

until it takes its August recess, and it won't return 

until September. If Congress is not racing to render a 
determination, there is no reason why the state should now 
rush and try to push this Court into making a determination. 

Secondly, because there is no outstanding court 
‘ order, we agreed on a voluntary basis to notify the state. 
If the state is now not prepared to keep this informaion 
confidential, then we would ask that we be released from our 
commitment. 

Thirdly, we are not even clear as to why the state 
wants this information. What has happened witl- the two 
shipments -- 

THE COURT: I am not too clear either, except 
I guess if there was going to be a monster shipment, they 
would come rushing in for a special TRO with respect 
te it. 

MR. RICHTER: But as to that, as far as enriched 
uranium goes, your Ifonor, if there were going to be a monster 


shipment, and what they are concerned about is that it mig)lit 
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be highjacked, then what the state could do is provide 


additicnal police protection. There is no reason to bother | 


this Court in such a situation, and as If asked for in tiie 
letter that I wrote to Mr. Shea today, that we recei’re 

a commitment from the Attorney General's office that they 
will do everything in their power to stop the harassment 
of these shipments, whicn has occurred. 

Since our conference on May 7th, there have been 
two shipments that I know of. One was a shipment of 
less than oneounce of plutonium, which I notifed the Court 
of by lette- and I was told that the fire marshal at 
Kennedy attempted to stop that shipment without any lawful 
basis for doing so. 

The second shipment that I know of is the one 
that is addressed to in Mr. Shea's letter, which was the 
shipment of last week of high enriched uranium, which 
the state, or at least the city -- I withdraw that -- 
both the city and the state knew of that shipment before 


even entered the city. It was met by Dr. Leonard Solon 


the Department of iiealth at the George Washington Bridge. 


Dr. Solon attempted to stop that shipment. I was also 


informed it was met by the Police Department, who were there 


to give it protection. 


The airlines notified the Port Authority, an 
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official of the Port Authority at JFK Airport that the 
shipment was going to be flown out. They were notified 
on July 8th. I believe the shipment went out the 9th 


or the 10th. The truck, by the way, was stopped from some 


| 
| 


time before midnight on July 8th until about 5 in the morning 
on the following day. 

THE COURT: Stopped where? 

MR .RICHTER: At the George Washington Bridge. 

THE COURT: They talk about the increased likeliho 
of highjacking. 

MR. ZEDROSSER Yes, ad that's quite false, your 
Honor. If I may speak to that for a moment, your Uonor, 
I think I can answer the Court's question. 

First of all, as to the voluntariness of 
Mr. Richter, the U.S. Attorney's representation, if I 
recall correctly on page 23 of the transcript of the first 
conference in this case, the Court indicated that it was 
denying the TRO in part because it was not satisfied that 


there was a threatened air shipment. That was hecause of 


to give notice, and he said, "Certainly." 
Whether that is voluntary or not, it seems to me 
that it was done for a purpose in this case from which 


the defendants have benefitted, and to now say that it was 


856 


the diverted shipment. Then the Court asked Mr. Richter 
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some kind of beneficent act on their part to give or take 
away as they choose I think is to put the wrong turn of 
phrase. 

THE COURT: Let me say if it is correct that that 
information was used for the purpose of stopping shipments 
and holding them for hours in the middle of the night, 
that is not a purpose for which tne Court made the sug- 
gestion. 


MR. ZmDROSSER: That is an outrageous false 


representation by Mr. Richter. The state did not have that 
intar méTI0/N 
(erior to the entry. The city apparently did. Dr. Solon is 


an employee of a city agency. lie went there. He didn't 
tell us he was going before he went. We found out 
afterwards. It's not true that that was held up for five 
hours at the bridge. It went on after very littie time. 
It is not true that the Port Authority JFK people were 
given proper notice. They were not given the proper 24 
hours notice. 

We do not represent Dr. Solon. We do not represent 
the City Ilealth Department. That the state or any client 
of ours has harassed any of the shipments as far as -- 

THE COURT: Did the state furnish information 
of the ships to'he city? 


MR. ZEDROSSER: We did not furnish information of 
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that shipment to the city. We learned about it after- 
wards. The city obviously learned because they had 
Dr. Solon there. 

MR. RICITER: If I may interrupt you for one 
second, Mr. Zedrosser, I was in-no way saying that you were 
caused, that your office caused the harassment which 
occurred of these shipments. What IT am asking from you, 
and what I am asking in this letter is -- well, I am asking 
two things today: One, what is the purpose of notifying 
you? 

And secondly, if we are ‘oing to notify vou, 
then we want from your office a conmitment that you will do 
everythingin your power to see that the persons you repre- 
sent, which includes the individuals who live in the City 
of New York, donot interfere with the lawful transportation 
in interstate commerce of special nuclear materials. 

If you expect us to make a voluntary commitment to 
you to supply you with the information -- 

MR. ZEDROSSER: You made it to the Court, sir. 

MR. RICHTER: -- I see no reason why vou cannot 
Similarly commit yourself that you will do everything in 
your power to support the law and to permit lawful trans- 
portation of these materials. 


MR. ZEDROSSER: We do not concede a lack of 
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jurisdiction mthe part of the state to act to protect 
its citizens, period. 


THE COURT: Why do you need the federal court 


ZEDROSSER: Pardon me? 
COURT: Why do you need the federal court? 
ZEDROSSER: We need it because they violated 
a federal law creating an independent remedy, the 
Wational Environmental Policy Act. They persist in trying 
to shift the burden from their own clear violation of tire 
federal law to almost anybody else they can find. The etal 
fact is that no state officer has interfered with -- 
THE COURT: Mr. Richter, you are free from any 
undertaki~- , * furnish information about the shipmerts 
unless tnere is a commitment that that information will not 
be used hy the state for the purpose of interfering witi. the 
shipments. If the state is going to use self-help, 
it can count on less cooperation from me insofar as I have 
discretion. 
MR. ZEDROSSER: The Court is willing to do that 
even though there has been no allegation that the state 
has done anything here? 
THE COURT: If you are williny to say, as 


Mr. Richter has suggested, that the state will not use the 


| | 
F 
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information that he is furnishing for the purpose interfering 
with the shipments, then he will continue to furnish the 
information. If you won't do that, then I don't think 
he ought to be required to continue furnishing the — 

MR. ZEDROSSER: And that leaves, apparently, 
as a completely irrelevant fact that the TRO here was denied 
in part becaus2 the Court felt and said on the record that 
it was not satisfied that shipments were coming in. Now 
we are to remain in the dark during the pendency c 
determination of the preliminary injunction motion 
the defendants ship or allow the shipment of these e ticles 
in violation of law. 

Now again, Ican only say I suppose, you know, the 

detense | ae 

best effense is a good offense, but it seems to me this is 
turning everything on its head. This is forgetting about 
what this suit is about, not giving us the very eruale, 
almost, of :..tification,because they claim we might do sum:- 
thing which they can never prove we have done ef haven't 
done. 

THE COURT: You can get the crumb or the loaf. 
You an get the notification if you will simply make the 


undertaking that the information being furnished to you 


will not be used for the purpose of impeding the shipments. 


seems to me a reasonable request. 

MR. ZEDROSSER: Yes, <Sirs Your Honor, TI think 
that as to just on the facts, that as to one other thing, 
that is the prior shipment of plutonium, he talks about this 
fire marshal, which I think is incorrect, but anyway, 

a Port Authority employee. Again, the Port Authority, 
as the Court is well aware, is a corporate body created by 
Interstate Compact. We dont' represent them either. 


What did happen though is very instructive, because it 


wa. 
shows the shoddyg ih which the shipments are conducted 


by the defendants and allowed to be conducted. What han- 
pened was that the Port Authority didn't get the required 
notice, and very properly at an early stage, before it 
ever got here, said, "We are not going to take it on that 
notice." 

When it got here, interestingly enough, it was 
not marked according to the regulations. Alitalia rofusan 
to take it. Accordingly, because of the shoddy way in 
which this was handled, it had to sit outside of the airport 
in a private warehouse for about a week before it could get 
the next flight out. This kind of things shows exactly 
what we are worried about. 


It seems to me, if you want to look at those facts, 


far from saying that we did anvthing to harass anybody, 
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they just show why this kind of thing is crazy for the 


transport of plutonium and other special nuclear materials. 
MR. RICHTER: Your llonor, I could respond to that, 
but I think the simpler thing is for me to again ask 
Zedrosser if he is willing to make the commitment 
as I asked. 
MR. ZEDROSSER: No. I think it's completely 
unnecessary and uncalled for. 
MR. RICHTER: Then I ask this Court to relieve 
us of any commitment. 


THE COURT: I have indicated J would so relieve 


MR. RICHTER: Thank you, your Honor. 

THE COURT: I don't think they ought to be 
required to furnish informatian that is going to be used 
against them in a self-help fashion. ; 

MR. ZEDROSSER: Nor have they indication 
that it will be, and in fact it has not. 

THE COURT: All you have te do is say that 
it won't be, and they will continue to furnish tne informa- 
tion. 

MR. ZEDROSSER: I refuse to bind the state 


in that way. I think that is uncalled for. 


THE COURT: All right. 
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MR. ZEDROSSER: And as to what we want this. 


information for, I think the -- 

TIE COURT: If you can furnish a good reason for 
having the information, I will reconsider. 

MR. ZEDROSSER: I think the Court was quite right 
that obviously if we learned of a large shipment in advance, 
as opposed to after the fact, at this time, we could go 
to the Court and see if we could get some kind of remedy, 
absolutely, and that's whatthis suit is all about. 

THE COURT: All you have to do is to say you 
are not going to use self-heip, you are going to come to the | 
Court and try to get your remedy instead of trying to 
barricade the bridges. 

MR. ZEDROSSER: We have not done that, and I 
don't know that we are going to do that. All I am say tag 
is. =- 


TUL COURT: All you have to do is say that you 


MR. 7EDROSSER: I am not here for the state 
to bind the state in this way. 

THE COURT: All right. 

MR. ZEDROSSER: This is a case where the 


illegal activity is done by the federal government. 


I think this is a topsy-turvy land. 
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THE COURT: All right. 

It won't be the first time I was wrong. 

What further can we accomplish today? 

MR. ZEDROSSER: To end with a whimper instead 
of a bang, this is the affidavit of Dr. Gofman which 
Mr. Shea referred to last time, which makes certain 
arithmetic corrections. A copy has been served on the 
U.S. Attorney's office. 


THE COURT: Allright, anything else? 


MR. RICHTER: Not as far as the federal government 


is concerned, your Ilonor. 


Thank you, your Ilonor. 
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(In chambers.) 

MR. GERBER: Your Honor, I am sorry if I kept 
the Court waiting. 

THE COURT: Don't apologize. This is my last 
day here before a two week vacation and I would have been 
gone if I hadn't gotten the call. 

MR. ZEDROSSER: Your Honor, at this time I would 
like to hand up two affidavits, very brief, in support 
of a renewed motion for a temporary restraining order. 

A. copy of this has been just a moment ago handed to Mr. 
Gerber. We would ask that these affidavits be sealed 
in accordance with prior practice in this case. 

THE COURT: It appears, Mr. Zedrosser, that there 
is going to be a shipment and that it does entail at ieast 


some danger of hijacking by terrorists who could use the 


material being shipped to fashion a fission bomb if they 


had the necessary knowhow, but there is nothing here 
that would satisfy me that a shipment by air poses any 
greater threat of hijacking than shipment by any other 
means. 

For example, by truck. 

Now, if you keep it out of New York State it 
is presumably going to come in by air somewher e else 


so that there is going to be a danger of some magnitude 


SOUTHERN DISTRICT COURT REPORTERS. U.S. COURTHOUSE 


rgorf 


even if I grant the order and I am not satisfied that the 


3 danger will be any less if I grant the order. 

4 MR. ZEDROSSER: Your Honor, I think the issue 

5 here is not merely one of whether the transport is 

6 by air or by surface transport, but by the type of air 

7 transport which in realicy is involved. This would be an 
8 NRC licensed shipment with a commercial shipper, 

9 


Transnuclear, Inc. 


10 Based on the way this has been handled in the 


ll past it would go by commercial airlines through JFK. 
In the affidavit of Messrs Mason and Leamer -- and while 
13 I can't cue it into all the paragraphs I would say starting 


with paragraph 45 and following it is quite clear that there 


grievous security prob])ems involved with the 


are particular 


commercial air transport of materials. through an airport 


such as JFK and as it happens the comments of Messrs. 
Leamer and Mason svecifically relate to the security 


problems at JFK. 


THE COURT: Aré the security problems any 


~ better at a pier in Brooklyn or in Bayonne than they 
would be at JFK? 
MR. ZEDROSSER: Well -- 


THE COURT: I doubt it. 


x & 8 B 


ZEDROSSER: Mason and Leamer seem to feel 


MR. 
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certainly that the security where there is a shipment 
carried on in the military manner would be considerably 
better than that involved in a commercial transport which 
we are here talking about and that is in their affidavit. 
I point to pages 20 and 21 of the Mason and Leamer affidavit. 
But the fact of the matter is this is being shipped the 
same way we ship a lot of things that we are not concerned 
with the security on and that a ee to make 
sense since as the Court has pointed out there clearly is 
some danger here. 

-THE COURT: I don't doubt that there is danger, bu 
I have got to consider whether the alternatives that might 
be employed if I sign the order are less dangerous and 
that is what I am not satisfied about. 

MR. ZEDROSSER: I would direct the Court's atten- 
tion, then, to what Messrs. Leamer and Mason have said 
and it seems clear from their affidavit that in their view 
there is a safer way to do it and that would be military 
transport ~ather ‘than the commercial kind of transport 
that we are talking about here. 

THE COURT: When is the shipment due at Kennedy? 

MR. ZEDROSSER: Well, the best information we have 


on that is what we put in the affidavit, and as we have 


indicated all that we have learned is that originally 
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the shipment was to have been licensed this week and 
brought in in early August. We have also learned that 
apparently that the shipper has been told that the license 
eniihion Se be forthcoming this week. This leaves us hanging. 
We don't neal how much of a delay there would be. That is 
why we came in today. We knew the Court would be gone and 
we couldn't take the chance that it would be delayed until 
later. That is frankly the best information we have 
as far as dates. 

THE COURT: Is there any particular time urgency 
about this shipment? 


MR. GERBER: Your Honor, I was only notified 


of this TRO about a half an hour ago by your law 
clerk. In the few minutes that were available I called 
counsel at ERDA and NRC and Mr. Cunningham who is 
counsel at NRC advised me that at that moment he had 
no knowledge of any immediate shipment. 

Of course, neither he nor I had an opportunity to 
verify this so I can really make no definitive representation 


| 
to the Court, but frankly my reading of that paragraph a 


in the a: fidavit, paragraph 2; would indicate that j 


frankly it is since the NRC license. would not be forthcoming 


this week, that the shipment is certainly not soists to be 


immediate and not within the next few days and that is 
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2 about all I can say at this time. 
3 THE COURT: What I am really wondering about is ty | 
% 4 is this a military surface vessel coming this way within 
5 the near future which could be used as an alterrative 
6 means of transportation without serious prejudice to 
7 the NRC or to the shipper in this case. 
8 MR. GERBERG: I can't answer that at this time. 
9 THE COURT: That is the problem, really. 
¢ 10 I have got to think about the consequences of entering 
ll the order. I couldn't sign the order without giving the 
12 defendants at least an opportunity to demonstrate that 
13 there are no viable alternatives to the particular method 
14 of transport chosen. 
15 If there was, as Mr. Zedrosser suggests, a 
16 surface vessel coming this way which could be used 
ie 17 as an alternative means of transport with a loss of no more | 
18 than four or five days in time and unless that loss of time | 
19 was critical I would obviously be inclinec to sign the | 
20 order, but I don't know this. I can imagine a situation | 
21 where this would result in a delay of 30 days or so and | 
= 2 I can further imagine that that time might even be 
Vn 
hie 23 critical. 
24 MR. ZEDROSSER: Your Honor, I think it is clear 
235, that on that particular point, as the Court correctly 
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said, the defendants here must have the burden of going 
forward. I am not aware of ship movements in the North 
Atlantic. 

THE COURT: I am not either. 

MR. ZEDROSSER: And there is no way that I can 
become so. 

THE COURT: I can't sign the order without knowing what the 
consequences of the order are. It is I think beyond dis- 
pute that some hazards are involved in every shipment 
of these materials, but I am not going to sign an order 
without knowing where it leads us. 

Since I haven't had any time off and was planning 
to tuke only two weeks off I am not very much disposed 
to give it up and to stay around so that I can have a hearin 


on this. There will be a judge sitting on emergency 


matters in my absence, the Part I judge, who next week 


will be Judge Stewart. I have no objection to your applying 
to Judge Stewart for this relief, and of course I assume 

the Government will tell him what I have said, but I am not 
disposed to sign the order unless I know what alternative 
means of shipment are available and I am satisfied that 

the alternative means of shipment posed a significantly 
lesser hazard. 


MR. ZEDROSSER: Your Honor, in view of the 
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fact that we have brought this matter to the Court's 
attention I think perhaps there would be a mechanism 
whereby our application could remain open and as your 
Honor pointed out Judge Stewart might be able to hear it 
rather than make us reapply in some way. 

THE COURT: No, I am not denying it on the merits, 
I am denying it simply because I am not going to enter 


the order without more information than I now have. I am 


set for a hearing before Judge Stewart after the government 
shall have had an opportunity to marshal the facts it 
needs in order to be able to oppose the order. 

MR. ZEDROSSER: Is the Court going to be gone 
tomorrow? 

THE COURT: Yes. That wouldn't give the government 
time enough to get the information together in any event. 

MR. ZEDROSSER: What I would propose is at least 
putting the papers before Judge Stewart tomorrow thereby 
giving him the weekend if he so désires. 

THE COURT: He is not on duty tomorrow. You see, 
Judge Wein*eld is on duty tomorrow for extreme emergency 
matters only, but just for the one day. You see, Judge 


Stewart's term starts on Monday. Judge Weinfeld is merely 


sitting in for me tomorrow, but he will not be sitting on 


872 
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Monday on these matters, so he is not going to study any- 
thing over the weekend and then tell you on Monday about 
it and I am not going to give you permission to bothei 


him tomorrow about it because he is sitting in for me for 


emergency matters and I can tell you that that is not going 
to give the government sufficient time to get the informatio 
it needs to oppose. 

So I would think that what you ought to do is 


to bring it on before Judge Stewart next week. See him 


on Monday. In the meantime the government should do the 
best job it can of getting the information necessary to 
oppose the papers, and if it hasn't had sufficient time by 
Monday tell him it needs more time and how much i- needs 
and let him set a date. 

MR. GERBERG: Your Honor, I apologize for 


appearing for the government in such ignorance, but frankly 


Shea's affidavit, he indicates tha+ he learned yesterday 
from Trans uclear, Inc. that the licenses originally were 


expected to be approved by NRC this week. Fran ily, 


| 
I notice that in paragraph 2 of the affidavit, Mr. 
| 


if the government had learned of it yesterday we might have 
been able to gather the information in time for this 
conference today, but not having heard about it at all 


from the state and only from your law clerk we have had 0 
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opportunity whatsoever. 


THE COURT: It did take some time to prepare 


the Shea affidavit. I don't know whether the 


graph attached to it was prepared for this specific purpose, 
but at least -- 


MR. ZEDROSSER: It was, your Honor. 


THE COURT: At least the State of New York could 


have notified you that they were going to make an 
application and what the substance of the application 
was so you could have been working simultaneously with 
them and by failing to do so obviously they deprived 


you of sufficient time to get ready for this hearing. 


MR. ZEDROSSER: Your Honor, we will go before 


Judge Stewart on Monday in accord with the Court's sugges- 
tion. 


THE COURT: He will be tied up all Monday morning 


on the criminal docket, so there is no sense in trying to 


see him before Monday afternoon. 


MR. ZEDROSSER: Will that be sealed, your 


Honor? 
THE COURT: Yes, by all means. 
MR. GERBER: Thank you, your Honor. 


MR. ZEDROSSER: Thank you very much. 


(Adjourned.) 
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MR. ZEDROSSER: Your Honor, I contacted chambe:.3 


yesterday shortly after, I understand, Mr. Richter 4: 
because the subject of our last discussion here some ¢ \:: 
and a half weeks ago is now once more in the forefront, 
namely, the shdeiiuate of Uranium liexaflouride that were 
the subject of the Shea and Skinner affidavits which were 
submitted the last time. 

THE COURT: There is a contemplated shipment as 
indicated by the affidavit of Macklin. 

MR. RICHTER: That's correct, our Honor, the 
affidavit has not been signed. Mr. Macklin has been told 
about it, it's been read to him. As a matter of fact, the 
changes in ink I supplied after he told me to do so. 

He was supposed to come by at 2 o'clock to sign the affi- 
davit. I will have him sign the affidavit and I will file 
the original with the Court. 

I would also ask that the affidavit be sealed, 
your Honor. 

THE COURT: All right, it will be sealed and 
I will treat it for present purposes as though it had been 
filed. 

{I think the recent actions of the Congress are 


extremely relevant to what we are doing here. Apparently, 


| 
| 
| 
| 
| 
| 


insofar as shipments of plutonium by persons licensed by thd 
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Nuclear Regulatory Commission are concerned, the case is 


not now moot. If the bill which was recently passed 


as appears a very substantial likelihood, the shipments 
of plutonium by ERDA will also be enjoined except for 
certain very limited exceptions, and I would <‘.iink that 


insofar as shipmer:ts of plutonium are concerned, there would 


| 
by the Senate also passed by the House and signed into law | 
| 


be very little left to decide. There will remain, 
of course, shipments of other special nuclear materials 
including the Uranium Hexaflouride we are talking about now. 
However, it seems to me that Congress has recognized a dis- |! 
tinction between plutonium on the one hand and the other | 
special nuclear materials on the other, and the affidavits | 
of{' file give me the impression that there is a substantial | 
logical basis for that distinction if that plutonium is | 
shipped in the form of a very fine powder which is 
extremely fugacious and once released is virtually impossibl 
to confine whereas the other special nuclear materials are 
heavier and are of such nature that when they are released 
they tend to stay in one spot from which they can be 

+vu 
recapfi¢red with appropriate precautions to protect the work 
involved and also to decontaminate the surrounding area. 
Am I mistaken about that? 

MR. RICHTER: I respectfully submit that that 
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specific portion of what you just said, your Honor, is 
incorrect. Plutonium is not impossible to confine if 
released as stated in the affidavits we have submitted. 
It is a very sticky substance and would stay confined. 
THE COURT: I am not concerned it the moment 

with plutonium really. The part of the statement as to 

; 
which I would like your agreement or disagreement is the | 
part in which I stated that the other special nuclear materials 
are less fugacious than plutonium and their release does | 
not pose the same problems of recapture that plutonium does. 

Speers 


as to other sweeetret nuclear materials which, what we 


V-a3s 
are talking abouty is uranium, &@>——S7—t7"5 high enriched, 


| 
MR. RICHTER: You are correct,your Honor, that | 


by the parties because it is of a lower radioactive 


| 
it does not present any safety problems as has been agreed | 


type than plutonium and it would be difficult, if not 
impossible, to inhale a sufficient quantity to do any 
noticeable damage to a person if the material were released 

in a transportation accident. I would just point out that 

I don't think there is any dispute about this between the 
partiesedn the affidavits submitted by the State by 

Dr. Gofman, I believe it is in Paragraph 4 of that affidavit, | 
He says that there is no safety hazard from the air 


transportation of uranium no matter what degree of enrich- 
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THE COURT: And that obviously then would apply 
to the Uranium Hexaflouride we are talking about in this 
shipment. 

MR. RICHTER: That's correct. 

MR. ZEDROSSER: Your Honor, if I may be heard 
also, I think that maybe using the term “safety” is an 


inappropriate way to designate this. The most that can be 


said is that there isn't the air accident problem resulting 
from dispersion that we have with plutonium. As we have 
said from the inception of this case, there is a significant 
danger to the public health and safety resulting from the 


| 


diversion and possible use of these materials or threatened 


terrorist obtains the material, builds a bomb and explodes 


it, that is a threat to the public health and safety, but 


| 
use of the materials by a terrorist. Obviously, if a | 
| 


I think, labels aside, now what we are talking about, I don't 
know, your Honor, whether it is in the affidavits that one a 
the other substances is heavier, precisely, but if the point | 
is, is it an accident problem or a terrorist problem, it is | 
a terrorist problem. Now, as to the earlier things -- 

THE COURT: Insofar as the terrorist problem is 


concerned, my own very strong feeling is that hijacking 


is more of a hazard with truck shipments or railroad 


SOUTHERN DISTRICT COURT REPORTERS. U.S. COURTHOUSE 


: : 7 w > : a oa - 7 = 


ewbr 6 


2 shipments than it is with airplane shipments. If you are 

3 shipping by air, you need only protect the ground terminals 
ey 4 and the air crews, you do not need to protect every inch of 
dd 


5 the route from the origin to the destination as you do in the | 
6 case of a surface shipment. That's born out by the af- 
7 fidavit of Mr. Macklin and by common sense. 
8 MR. ZEDROSSER: Your Honor, I think what's at issue 
& 9 here is the commercial air shipment of the materials, and I 
10 think to view this in the abstract is a mistake. We have, for 
’ ll a long time, and this is in the submissions, formal | 
" +2 submissions of the affidavits of Messrs. Mason and Leamer | 
13 have pointed out the particular hazard in shipping these | 
14 things commercially, and the last time we were before | 
15 your Honor, the Court specifically asked the U.S. Attorney's | 
16 office representative, Mr. Gerber, at that time as to whether | 
€ 7 or not it might be possible to ship this material by Whit cares 
18 transport. I think to say that it is simply a problem | 
19 of air versus surface as far as uranium, isn't the whole | 
20 story. Let's talk about the kind of air shipment -- we are | 
21 talking about the real world where it goes in and out of | 


JFK airport, not the most secure facility in the world. 
Why can't this, at the very least, be shipped, not to Chicago 


but to several Air Force bases much closer to Portsmouth, 


® FF B SB 


there is the Rickenbacker Air Force base in Columbus, 
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there is the Wright-Patterson near Dayton and a couple of 
others -- if we are going to talk about common sense, your 
Honor, I respectfully submit that common sense would lead us 
toward a much more secure form of transport here. 


THE COURT: I don't know whether that's practicable 


| 


What do you have to say about that, Mr. Richter? 
MR. RICHTER: First of all, I think the reasoning 

leaves me bewildered. What the state is asking for, then | 
is if high enriched uranium cannot be shipped by military | 
aircraft, then it wants its shipment by air to be wisereelc! 
instead it then goes by commercial ground shipment and 

this just makes no sense. If what the state is saying 

is that all shipments by whatever means of high enriched 
uranium should be by military transport, that's not the 


subject matter of this lawsuit. 


THE COURT: I know that, we are talking about this 


one shipment which is the subject of our present discussion | 

today. Would it be possible to compromise by arranging | 

for the transportation of that shipment by military aircraft?| 
MR. RICHTER: No, it would not, your Honor, 

the United States Government is against the use of military 

transportation. These materials have been transported 


commercially for 25 years. To attempt, now, to change 


this to a military system would require an act of 
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Congress. There are also two practical things I would 

like to point out, your Honor. I think what the state is 
really talking about is some surt of military guard over 
these materials, not merely a matter of flying it into 

the military airport but also they'd be under military 

guard. We have talked -- I should say Mr. Gerber has 

talked to officials at the Department of Defense and they say 


that that could not be done for two reasons. First, the 


military cannot supply such guards. It is tm the position 
of the Department of Defense that that would be in violation 
of 18 USC 1385 and secondly, use of military equipment 
to transport these commercial items, the Department of 
Defense feels would be in violation of itil 5: ef 

or 


bills. They pointed out that funds appropriated wy the 


Department of Defense are furnished for specific defense 


purposes and commercial use would contradict specifically 
appropriation purposes, and this would be in violation 
of 31 USC 628, your Honor. 

MR. sEDROSSER: Your Honor, I find it very 
interesting that when it serves the defendants’ purposes 


Bud 


they wrap the mantle of international relations rr foreign 


poiteine about themselves, about all the shipments, 


commercial or otherwise. When it doesn't serve their 


purposes they say, "Oh, these are private shipments. 
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We certainly can't be sensible and use émwe military air." 

I find that a little bit more wooden than I am 
prepared to expect the United States Government to be. 
It is interesting that the other point that your Honor asked 
about the last time we were before you was, how urgent is this 

aest eMidait ib wou [el 
If you read thisdsof Mr. Macklin you find out that wesds 
ge jate 

ultimately jem a research reactor and not even in the 
United States but a research reactor abroad. No one is 
going to be in the cold and in the dark as a result of 
any delay if there were a delay. I think we ought to put 
the need for speed in that context. 

THE COURT: We come down to a choice between 
the contemplated shipment by a commercial freight aircraft 
or a shipment by surface transportation, and insofar as 
the risk of hijacking is concerned, I am still convinced as 
Mr. Macklin asserts that more risk is involved in surface 
transportation than in shipments, even by commercial air- 
craft insofar as the danger of crash is concerned, apparently 
there is no real hazard to anyone's life or health, even if 
a crash should occur, and napa the circumstances, I don't 


believe there is sufficient basis for me to grant the 


extraordinary relief of enjoining the contemplated shipment. 


As I indicated befcre, this is a matter of weighing evils, 


shipment by air is aneil but all of thealternatives also 
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involve evils, and I am not convinced that they are 
eerie better than the contemplated method, and 

I am not going to grant that injunction against this par- 
ticular shipment. 

MR. ZEDROSSER: Your Honor, at the outset of 
your comments you made some general statements about the 
effects :-f the recently enacted NRC amendment and the 
proposed ERDA amendment. I am wondering if your Honor has 
had a chance to look at our letter which we handed to your 
clerk just shortly before this. 

THE COURT: I read it very briefly and I 
realize that there are some things that will not be disposed 
of by the present statute and the pending legislation. 

The case will not entirely become moot,and I willrmt be 
spared the duty of ruling on your motion for preliminary 
injunction which I hope we can do by about the end of this 


month. 


referring to the exception to the various proposals. 
THE COURT: Also to the fact that both 
statutes cover only plutonium. 
MR. ZEDROSSER: As I think we made clear in your 


letter, it is our view that these amendments do not moot any 


| 
| 
| 
MR. ZEDROSSER: I assume that your Honor is | 
! 


of our case. Our case is founded upor a preexisting violation 


| 
884 | 
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of an independent federal obligation, that is the one under 
NEPA. 

TUE COURT: The relief you seek is an injunction 


against the shipments and if the shipments are prevented 


by a statute, then you don't need an injunction. 
You need an injunction only to the extent that the ship- | 
ments are not prevented by statute. | 
| 
MR. ZEDROSSER: The problem is the terminating 
event in the statute is a certification to the oeieeisicle 
Joint Committee. The terminating event for a permanent 
injunction under NEPA would be the filing of an impact | 
statement, an adequate impact statement under NEPA whereas | 
the terminating event for the preliminary injunction would 
of course be the final conclusion of the lawsuit. Those 
are three different things in substance and they may occur 
at very different times. I have no idea if and when there 
is going to be a certification to the joint committee. 


I do not think that the case is mooted at all, and it seems mt 
| 
me that where the plaintiff here has for three and a half | 


months been seeking relief, amfiled substantial affidavits, 


to this case ought not to be withheld because the Congress 


ape .red a number of times, the relief appropriate and tailored 
| 
has gone off -~d done something else. | 


THE COURT: I misunderstood the relief you are 


| 
- 885, 
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seeking in this lawsuit. I thought you wanted a preliminary 
injunction. But that any preliminary injunction you would 
get would be terminated if an adequate environmental 

impact statement is filed which is the same terminating 


event, that would be applicable in the case of the statute, 


is it not? l 
MR. ZEDROSSER: It is not. The impact state- 
ment and the legal requirements thereof are not necessarily | 


the same at all as the certification to the joint committee. | 


; 


MR. RICHTER: What would have to be certified 
to the joint committee is that the container used to transport 
Gould 
plutonium by air cou’ survive a high flying air crash, and 


‘ t Ow told | 
the joint committee would then have to decide om twe phene | 


whether this certification, whetharthey would accept the 


certification or not. It would seem to me that if 
| 


Congress determines that there is a container which can | 


survive a high clying air crash, then there is no basis 
for the preliminary injunction. 

THE COURT: I can tell you there is no container 
on earth that will survive impact in a perpendicular 


collision, that is a plane flying vertically and hitting the 


ing World War II, I was having lunch in the officer's 


club one day and I heard this terrible crash, and a plane had 
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| 

' 

| 
earth. I remember v2ry vividly when I was in the Navy — 

| 

| fs 
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gone in vertically, no more than a couple of a tenth of 
a mile away from where I was sitting. I walked over 

to the spot. There was a hole about two feet across. 


The entire plane had gone into that hole and disappeared. 


You couldn't see the batom of the hole and there were just 
a few whisps of smoke coming out of it, but the entire | 
craft had disappeared into a hole 2 feet across and of unknown 
depth. The metal had peen vaporized. There is no le 
on earth that could sustain or could survive such a crash. | 
| 
| 


I don't believe that there is going to be any possibility 
of a truthful certification that a container could survive 
such an impact. 

MR. ZEPROSSER: In any event, I hope we have made 
clear both in the letter and orally that we do consider 


the two events, the certification, if and when it ever 


quite different both in substance, as perhaps the Court 


| 

| 

would occur, and the filing of impact statements are sata 
| 


has emphasized by the anecdote and also in whatever time Lt 
might occur, so that there is a difference between what 
the Congress has done amiwhat is involved in this NEPA. 

THE COURT: This will be taken under consideration 
in our ruling on the motion for preliminary injunction, 
but I will abide by my decision that I will not grant a 


specific injunction against this contemplated shipment. 
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MR. RICHTER: Thank you, your Honor. 


MR. ZEDROSSER: Thank you. 


(Time noted: 12 noon.) 
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. Plaintiff, : ANSWER 
st sainst- 75 Civ. 212% 
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<i Wt’ AR REGULATORY COMMISSION, 
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Defendants, Nuclear Regulatory Commission (“NRC”) 
wos William Anders ae Chairman, Energy Research and Develop- 
' Advinistration ("ERDA") and Dr. Robert C. Seamans as 
« s2£utrator, Department of Transportation and William 1. 
gam as Secretary of Transportation, Department of State 

and .ency A. Kissinger as Secretary, Federal Av‘atior 
ikdyinistration end James E. Dow as Acting Administrator, by 
their ettorney, Paul J. Curran, United States Attorney for 
the Soutiiern District of New York answer the complaint 
herein as follows: 

1. Admit the allegati 4. contained in paragraphs 
1, 3, 4, 20, 26, 25, 28 and 29. 4: 

2. Deny the allegations contained in paragraph 2: 
execpt admit that this Court hes jurisdiction pursuant to 28 
U.3.C. § 1332 amd that wenue fs based upon 28 U.S.C. § i391. 
' 3. as to paragraph 5, admit that plaintiff is a 
body politic and @ sovereign entity that rezides in and has 
effices in the Scuthern District of New York end brings 
this ectivon om behalf of itself, but deny knowledge or 
information scffteient to form a belief as to the other 
allegations contained in the first sentence and deny the 
allegations contained in the second sentence. 


4. Ax to paragraph 6, admit the allegations 
contained in the ‘irzst sentence and deny the allegations 
contained in the secunc sentence, except admit that the 
duties of the Chairman o! the Nuclear Regulatory Coumissicn 
are set forth in 42 U.S.C. § 5841. 


5. As to paragraph 7, admit the first sentence; 
deny the second and third sentences, except admit that the 
duties of the Chairman and the functions of the Energy 
Research and Development Administration are set forth in 42 
0.S.C. §§ 5813 and 5801; admit the allegations contained in 
the fourth sentence; and admit the allegations contained in 
the fifth sentence, except deny that much of the alleged 


transportation is done by air. 

6. As to paragraph 8, admit that defendant William 
T. Coleman is the Secretary of Transportation and the head 
of defendant Department of Transportation, su executive 
department of. the Federal government, and that his duties 
are set forth in 49 U.S.C. § § 1652 and 1653, but deny the 
other allegations contained in the first sentence; end admit 
the allegations contained in the second sentence. 

7. As to paragraph 9 of the complaint, admit the 
allegations contained in the first and second sentences; 
deny the allegations contained in the third end fourth 
sentences, except admit that periodically the United States 
euters into international agreements of cooperation pursuant 
to Section 123 of the Atomic Energy Act which provide for 
"che exchange of nuclour materials, including special nuclear 
materials, and techmology for peaceful purposes including 
production of electrical power and research. 

| 8. As to paragraphsl0, 12, 19 and 21, neither 
admit nor deny since these pcragraphs are applicable to de- 
fendants Civil Aeronautics Board and United States Customs 
Service. 


9. Deny the allegations contained in paragraph aL, 
except state and admit that James EZ. Dow is the present Acting 
Administrator of the Federal Aviation Agency and that the 
obligations and duties of the Administrator in regulating 
the transportation of hazardous materials are set forth in 
49 U.S.C., §§ 1348, 1357 and 1421 (a) (6). 

10. As to paragraph 13, admit the allegations 
contained in the first and second sentences, except deny 
that the NRC issues licenses for jomestic transport of 
special nuclear materials except as provided in 10 C.F.2. 
71.5; and deny knowledge or information sufficient to form a 
belief as to tha truth of the allegations contained in the 
third sentence. 

ll. As to paragraph 14, admit the allegations 
contained in the first and second sentences, end deny the 
allegations contained in the third sentence except insofar 
as WRC licenses domestic shipments of special nuclear 
materials pursuant to 10 C.F.R. 71.5. 3 

12. Deny the allegations contained in paragraph 
15, except state and admit that licenses issued by the NRC 
for the import or export of special nuclear materials cover 
the quantity of such materials to be exported or imported 
and it is left to the licensee to determine the number of 
shipments that will be made to transport the quantity of 
material licensed into or out of the United States. 

13. As to paragraph 16, deny the allegations con- 
tained in the first sentence, except admit that the United 


States enters into international agreements of cooperation 


pursuant to which nuclear materials are transferred between 
the United States and foreign countries, and admit the 
allegations contained in the second sentence. 

14. Deny the allegations contained in paragraph 17, 
except admit that ERDA's Office of the Assistant Administrator 
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for International Affairs participates directly in the 
drafting of such international agreements and that ‘s 
Division of International Security Affairs assures that the 
exports of special nuclear materials are in accordance with 
International Agreements of Cooperation. 

15. As to paragraph 18, admit che allegations 
contained in the first and second sentences, and deny the 
allegations contained in the third sentence. een 

16. As to paragraph 22, admit the allegations 
contained in the first sentence and deny the allegations 
coutained in the second sentence, except admit that ERDA is 
exempt from the licensing requirements of the MRC. 

17. Admit the allegations contained in paragraph 
23, except deny that 500,000 curies of Pul, were imported 
and state that the actual smount was 365,553 curies. 

18. Admit the allegations contained in paragraph 
26, except deny that 500,000 curies were imported and state 
that the ectusl amount was 427,260 curies. 

19. Deny the allegations contained in paragraphs 
27, 35, 40, 43, 44 and 45. 

20. Admit the allegations contained in paragraph 
30, except deny that the NRC licenses domestic shipments of 
spectal nuclear materials except as prowided in 10 C.F.R- 
72,5. 

21. Deny the allegations contained in paragraph 
31, except sdmit that defendants have not filed e generic 
Environmental Impact Statement concerning the air transp- 
ortation of special nuclear materials and further state that 
the NRC is in the process of preparing such e statement and 
announced-its intention to do so prior to the commencement 
.of this action. 
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# 22. Deny the allegations contained in paragraph 
#. 32, except admit that as of the date of this answer there 
are import licenses outstanding permitting the import of 
uranium 235 into the United States and export licenses 
permitting the export of plutonium and uranium 235 from the 


United States. 


23. As to paragraphs 33 and 34, admit thac after c. 
the complaint was filed air shipments by EEDA and “RC 

. mf licensees of special nuclear materials, including plutonium, 

were made involving J.F.K. Airport in New Tork. 


24. Deny the allegations contained in paragraph 


> 
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36, except admit that plutonium and uranium with a very 
high enrichment of the isotope 235 are suitable for manu- 


facture into nuclear weapons. 


25. Deny the allegations contained in paragraph 


37, except admit that such a ‘Special Safeguards study was 
prepared and state that the conclusions of the study do not 
A " necessarily represent the opinion of the NRC. 
26. Deny knowledge or information sufficient to 


form a belief as to the truth of the allegations contained 


in parag-aphs 38 and 39. 
27. As to paragraph 41, refer the Court to 42 
U.S.C. 4321 et seq. for the full text of the National 
Environmental Policy Act of 1969. 
28. As to paragraph 42, admit that tHe Council on 
Environmental Quality was created pursuant to NEPA and that 
such Council tas ‘tseued guidelines on the preparation of 
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statements which are 


such guidelines. 


New York, New York 
August 1, 1975 


LOUIS J. LEFKOWITZ 

Attorney General of the 
S~ate of New York 

2 World Trade Center 
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PAUL J. CURRAN 

United States Attorney for the 
Southern District of New York 
Attorney for Defendants 


Assistant United States Attorney 
Office and Post Office Address: 
United States Court House Annex 
One St. Andrew's Plaza 

New York, New York 10007 

(212) 791-1977 


New York, New York 10047 


Attn: 


John F. Shea, TIT 
Assistant Attorney Ge. ral 


UNITED STATES DISTRICT COURT 
SOUTHERN DISTRICT OF NEW YOP 


THE STATE OF NEW YORK, 


Plaintiff, 75 Civ. 2121 


(wcc) 
- against - 


The Nuclear Regulatory Commission, and : MEMORANDUM 
WILLIAM ANDERS as Chairman; the Energy AND ORDER 
Research and Development Administration 

and DR. ROBERT C. SEAMANS as the Adminis- 

trator; the Department of Transportation, 

and WILLIAM T. COLEMAN as Secretary of 

Transportation; the Department of State 

and HENRY A. KISSINGER as Secretary of 

State; the Civil Aeronautics Board and 

ROBERT D. TIMM as the Chairman; the 

Federal Aviation Administration and 

ALEXANDER P. BUTTERFIELD as the Chairman; 

the United States Customs Service and 

VERNON B. ACREE as Commissioner and FRED 

R. BOYETT as Regional Commissioner, 


Defendants. 


' CONNER, D. J.: 


This action under the National Environmental 
Policy Act (NEPA) charges defendants with having violated 


42 U.S.C. § 4321 et seg., its policies and goals by trans- 


porting or allowing the transportation by air of plutonium 
i 


: and other special nuclear materials (SNM) without having 
2 
SEH 
Re ta? issued an environmental impact statement (EIS) as required 
as vm e's 2/ 
by Section 102(2) (C) of NEPA, 42 U.S.C. § 4332 (2) (C). 
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Presently before the Court is a motion pursuant to 

Rule 65, F.R.Civ.P., for a preliminary injunction re- 
straining Giitsiatnaall” wih their agents from transporting, 
or permitting the transportation by air of SNM from, to 
and ove:> the United States and its territories,pending 


4/ 
the determination of this action. 


I. 


Consideration of whether the Court should grant 
the extraordinary remedy of preliminary injunction involves 
the analysis of three criteria -- likelihood of ultimate 
success on the merits, irreparable injury, and the balance 
of hardships. Sanders v. Air Line Pilots Association, 
International, 473 F.2d 244, 248-49(2d Cir. 1973),and cases 


cited therein; Heldman v. United States Lawn Tennis Associ- 
ation, 354 F.Supp. 1241, 1249-50 (S.D.N.¥. 1973). 


These three elements are not considered separately 
but in combination, each weighed against the others. 
Sanders v. Air Line Pilots Association, International, 
supra at 248; ; Semmes Motors, Inc. v. Ford Motor 
Company, 429 F.2d 1197, 1205-06(2d Cir. 1970); Checker Motors Corp. 
Chrysler Corp., 405 F.2d 319, 323 (2d Cir.), cert. denied, 


394 U.S. 999 (1969); Dino De Laurentis Cinematografica, S.p.A. 
v. D-150, Inc., 366 F.2d 373, 375 (2d Cir. 1966); Heldman v. 


United States Lawn Tennis Association, supra at 1250. 
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The movant bears "'thé burden of demonstrating 


5/ 


either a combination of probapie success and the possibility 

of irreparable injury or that {it has) raised serious 

questions going to the merits and that the balance of ° 
hardships [tips] sharply in [its] favor. '" Pride v. Community 
Scho- sgoard of Brooklyn, 489 F 23 257, 264 (2d Cir. 1973), and 


cases cited therein. 


‘here are thus two relevant factors to be considered: 
the movant's "possibilities of success on the merits" and 
the relative injuries occasioned by the issuance of the in- 
junction, or its denial. Brown v. Chote, 411 U.S. 452, 456 
(1973); Citizens for a Better Environment, Inc. v. Nassau 
County, 488 F.2d 1353, 1361 (2a Cir. 1973); Cohen v. Price 
Cotmission, 337 F.Supp. 1236, 1239 (S.D.N.Y. 1972}, and cases 
cited therein. Assuming arguendo that plaintiff has shown a 
sufficient lixelihood of ultimaze success, I still must care- 
fully weigh the consequences of granting or denying the 


injunction. 


Plaintiff asserts that there are three bases upon 
which a preliminary injunction could properly issue in this 
case. First, it is argued that the failure to file an EIS 


is a violation of a clear, non-discretionary legal duty under 
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NEPA which constitutes irreparable harm per se. Second, 
plaintiff asserts that the continued shipment by air of 

SNM presents a substantially greater risk to human life 

than does the shipment of such material by surface transport. 
It is plaintiff's position that each air shipment of SNM 
carries with it the potential for irreparable harm. Pinally, 
it is alleged that the balancine of the hardships weighs in 


favor of granting the preliminary injunction. 


Irreparable harm pe~ se 


In arguing that a violation of NEPA, in and of 
itself constitutes sufficient irreparable harm to support 
the issuance of a preliminary injunction, plaintiff places 
principal reliance upon a series of NEPA cases decided in this 
circuit and others which at least arguably contain dicta to 
that effect. See, e.g., Environmental Defense Fund v. 
Tennessee Valley Authority, 468 F.2d 1164, 1184 (2d Cir. 1972); 
Scherr v. Volpe, 466 F.2d 1027, 1034 (7th Cir. 1972); Izaak 
Walton League of America v. Schlesinger, 337 F.Supp. 287, 295 
(D.D.C. 1971). However, the courts involved have gone to 
considerable lengths to point out that: 1) in the absence of 
injunctive ‘relief actual, imminent, irreparable injury, such 
as the, destruction of a forest or pollution of a river, would 
follow and/or 2) the impending Federal acts sought to be 
enjoined would render ineffectual any EIS which might ulti- 


mately be ordered. 


For example, although the Court in Environmental 
Defense Fund v. Tennessee Valley Authority, supra at 1184, 


stated that, i 


"[sJufficient srreparable harm * * * can 

be found in the continuing denial by ap- 
pellants of appellees' right under the 
NEPA, and this is onange to justify issuing 
the injunction,”:.. 


a a 


the Court had earlier observed that 


"plaintiffs alleged that they would suffer 
irreparable harm from the continuation of 

the construction activities of appellants 

that were permanently ‘defacing the natural 
environment. Submitted along with this 

motion were affidavits * * * concerning 
activities of appellants such as the cutting 
and burning of timber, the movement of massive 
amounts of earth, the construction of large 
earthworks, and the relocation of roads and 
bridges. Plaintiffs’ motion also referred 

to the condemnation of land and the resulting 
eviction of the former owners of the con- 
demned properties. The District Court found 
that the activities relating to irreparable 
defacement of the environment were continu- 
ing, 339 F.Supp. at 808, and recognized that 
it had to consider the interest and injuries 
asserted by the parties, 339 F.Supp. at 812. 
Thus, the court clearly considered the alle- 
gations of irrepurable harm made by plaintiffs 
as well as the harm that would allegedly result 
from issuing the injunction, and it concluded 
that the scales tipped in favor of plaintiffs. 
Plainly, the court found that plaintiffs would 
suffer irreparable harm if the injunction were 
not granted, and this finding is supported by 
the record." 


Likewise, although the Court in Scherr v. Volpe, 
1034, did state that 
"(t]he kind of ‘irreparable harm' which must 
be shown in order to justify the issuance of 
a preliminary injunction in these cases can 
be found in the language of ‘he Act [NEPA] 
itself", 
it primarily based the granting of a preliminary injunction 
or. the fact thet if the challenged activity were allowed 
to proceed, the plaintiff's right to have the environmental 
consequences of the challenged project considered would be 


lost forever because in that case it would be inpossible to 


return the affected area to its previous environmental status. 


The objective of retaining the status quo was also 
considered significant in the Environmental Defense Fund 
case. 468 F.2d at 1183-84; see also Arlington Coalition on 
Transportation v. Volpe, 458 F.2d 1323, 1332-34 (4th Cir.), 
cert. denied, 409 U.S. 1000 (1972); Lathan v. Volpe, 455 F. 
2a 1111, 1117 (9th Cir. 1971): Scherr v. Volpe, 336 F.Supp. 
882, 886 (W.D.Wisc. 1971), aff'd,466 F.2d 1027 (7th Cir. 1972). 


Similarly, in Izaak Walton League of America v. 
Schlesinger, supra, if Judge Parker had not issued the pre- 
liminary injunction sought, the status quo would have been 
disturbed and it would have become difficult if not impossible 


to return the area to its previous condition. 
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Therefore, in the cases cited by plaintiff 
there was always some Federal action, such as the con- 
struction of a building or highway or the activating of 
a nuclear z;ower plant,which could not be easily undone 
or changed. Thus it would be impossible or at least 
impracticable to make the modifications which might sub- 
sequently be indicated by an EIS. Judge Duniway in Lathan 
v. Volpe, supra at 1117,described such situations as 

"compar ely rare cases in which, 

unless : slaintiffs receive now 

whatever sclief they are entitled 

to, there is danger that it will be 

of little or no value to them or to 

anyone else when finally obtained." 

It is obvious that this case presents no such 
problem. To the contrary, in this case the Court is being 
asked to disturb the status quo by requiring defendants to 
alter a method of transporting SNM which has subsisted 
without any demonstrable udverse environmental impact for 
twenty-five years. This is not at all the same as enjoining 
the further construction of a road, clearing of a wilderness 


or degradaticn of a river. 


Moreover, a denial of an injunction at this stage 


of the proceedings will in no way decrease the likelihood that 
there will be ultimate compliance with NEPA, nor render such 
compliance a hollow gesture, as would have been the situation 


in the other cases cited by plaintiff. For example, it would 


be no more, or less, difficult to nodify the regulations 
governing the transportation of SNM pursuant to the EIS 
which the NRC is scheduled to file next year whether I 
grant or deny plaintiff's request for a preliminary in- 


junction. | 


I conclude that under the circumstances of this 
cese it would be inappropriate to issue a preliminary 
injunction based solely on defendants' alleged violation 


of NEPA. 


Risk to human life 


Plaintiff contends that the continued air ship- 


ments of SNM endangers human life primarily in two ways: 


1) the possibility of container rupture and re- 


sulting release of SNM caused by an air crash, and 


2) the possibility of terrorist activities 
directed toward such shipments resulting in the hijacking 
of SNM and their threatened or actual dispersion into the 


atmosphere or theiruse in the manufacture of nuclear weapons. 


Container rupture upon crash 


Special nuclear materials are shipped in containers, 
the specifications for which are prescribed and approved 


jointly by the NRC, the Department of Transportation (DOT), 
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and the Federal Aviation Administration (FAA). It is 
uncontested that these containers are not invulnerable 
/ to all levels of crash stresses and common sense as well 
as the affidavits filed in this action attest to the fact 
that the containers would more likely be breached in the ag 
crash of an aircraft than that of a surface vehicle. This 


is of course due primarily to the generally higher speeds 


of aircraft which impose acceleration stresses much more 
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severe than those experienced in collisions of surface 


vehicles. 


Notwithstanding the above, the fact is that during 
the past twenty-five years, during which t.me all types of 
SNMs have been transported by commercial aircraft, there 
has never been an aircraft accident involving a release of 
sw. Furthermore, even if an aircraft carrying SNM were 
to crash, due to the high integrity packaging required by 
the NRC, DOT and FAA regulations, the chances of encountering 
stresses capable of rupturing the SNM's container, in combin- 
ation with the geographical, meteorological and other condi- 


. tions required to produce the disastrous results envisioned 


by plaintiff, are extremely remote. 


The hazard of an adverse incident due to an acci- 
dental -ir crash was further reduced last month when Congress 
severely limited the c’revr ances under which NRC licensees 
could ship plutonium by air. Plutonium is conceded by plain- 


tiffs to be the only SNM which presents any real hazard to 
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human life in the event of an air crash. It is also 
significant that Congress now has a bill before it 
which would similarly, yet less drastically, restrict 
air shipments of plutonium by ERDA. On the basis of 
the record now before me, I can reach no conclusion ex- 


cept that the chances of an adverse environmental incident 
resulting from accidental air ccnahene much too small to 
warrant the issuance of an injunction pendente lite which 
would have unpredictable but possibly significant adverse 


effects in »*her respects discussed hereinafter. 


Terrorist activities 


Notwithstanding plaintiff's charge that civilian 
air shipments of SNM are susceptibl. to attack by terror- 
ists, from the standpoint of vulnerability to terrorisa, 
air transport has c.ear-cut advantages over surface transport. 
Not only does air transport lessen the time required for 
the shipment, but the only access to the shipment is before 
and after the flichit, while a train or truck shipment is 


an exposed tarcet «t every point throughout its transit.- 


I ‘am convinced that the increased possibility of 
hijacking involved in surface transport more than offsets 
any increased chance of accidental release which air trans- 
port may present. This is particularly so in the case of 
SNMs other than plutonium, which create no danger to human 
life even in the event of an air crash. 
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Plaintiff's claims both with respect to the 
dangers involved in the possibilities of air crashes and 
hijacking are based upon expert opinion which necessarily 
involved considerable conjecture, but which substantially 


ignored :he attendant hazards of alternative forms of 


shipment of SNM. 


The record does not establish a sufficient possi- 
bility of adverse environmental impact resulting from the 
continued air shipments of SNM to support plaintiff's 
allegations of irreparable injury or to warrant the issuance 


of a preliminary injunction. 


Balancing the hardships 


Finally, plaintiff has failed to demonstrate that 
the harm resulting from a denial of the injunction will out- 


weigh the injury to defendants if the injunction is granted. 


The affidavits submitted amply demonstrate that 
the public interest would not be served by a total ban on 


tre shipment of SNM. Transport must continue in some mode. 
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Aside from shipments to research projects and energy facilities 
in this eountey; the United States is a signatory on nuberous 
agreements with foreign governments to supply at least part 

of their SNM needs. Therefore, granting a preliminary in- 
junction at this stage would require defendants to alter 
significantly a method of transporting SNM which has proceeded 


for twenty-five years without incident. 
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| ' Considering the extremely remote possibility 
of actual irreparable harn, combined with the fact that 

j the continued air shipment of SNM will in no way reduce 
the effect that any EIS subsequently filed may have, as 
well as "laintiff's failure to convince the Court that 

air transportation of SNM involves greater overall hazards 


than surface txansport leads me inexorably to the conclusion 


; that a preliminary injunction should not issue. 


The motion for a preliminary injunction is 


denied. 


i SO ORDERED. 


r ‘ 
i Iu race p é,, 
ij United States District Judge 


Dated: New York, New York 


September 9, 1975 
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FOOTNOTES 


Special nuclear material (SNM) is defined in 
Section ll(aa) of the Atomic Energy Act of 
1954, 42 U.S.C. § 2614(aa), as: 


"(1) plutonium, uranium enriched in 
the isotope 233 or in the isotope 
235, and any other material which 

che Commission, pursuant to the pro- 
visions of section 2071 of this title, 
determines to be special nuclear 
material, but does not include source 
material; or (2) any material arti- 
ficially enriched by any of the fore- 
going, but does not include source 
material.” 


The papers submitted in this action are addressed 


only to plutonium and uranium enriched in either 
of the isotopes 233 or 235. 


42 U.S.°. § 4332 provides, inter alia: 


“The Congress authorizes and directs 
toa, to the fullest extent possible: 

tne policies, regulations, and public 
agans of the United States shall be inter- 
preted and administered in accordance with 
the policies set forth in this chapter, and 
(2) all agencies of the Federal Government 
shall ~-- 
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(C) include in every recommendation 
or report on proposals for legisiation 
and other major Federal actions signifi- 
cantsy affecting the quality of the human 
environment, a detailed statement by the 
responsible official on-~- 


(i) the environmental impact of the pro- 
posed action, 
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(ii) any adverse envircamental effects 
which cannot be avoi#e@ should the pro- 
posal be implenente 


(iii) alternatives to the proposed action, 


¥ (iv) the relationship between local short~ 

: term uses of man's environment and the 
maintenance and enhancement of long-term a 
productivity, and 


(v) any irreversible and irretrievable 

commitments of resources which would be 
involved in the proposed action should 

it be implemented.” 


3. Defendant Nuclear Regulatory Commission's (NRC) 
functions include licensing possession and trancpor<= 
ation of SNM and developing and enforcing standards 3° 
for containers in which SNM is transported. 
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Licenses issued by the NRC authorize the licensee to 
receive, possess and use the radioactive materials 
a specified in the license. They also provide authovity 
, for the licensee to effect the delivery and transfer es 
i oft such material to an authorized recipient. The NRC 
} does not specify the mode of transport to be used by 
licensees. 


The actual carriers of SNMs are not licensed by the 
NRC but rather by some different federal agency such 
as Interstate Commerce Commission or Federal Aviation 
Agency (FAA). For example, the University of Michigan 
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would need an NRC license before it could possess or 
: 4 ship SNM to the University of Nebraska, but such 
% 4 material could be carried by air only b, a carrier 
: licensed to transport hazardous materials by the FAA. 
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With the exception of defendant Energy Research and 
Development Administration (ERDA), and the Department 
of Defense, no person may possess SNM unless licensed 
by the NRC or a State, such as New York, which has 
entered into an agreement with the NRC pursuant to 
Section 274 of the Atomic Energy Act of 1954, 42 U.S.C. 


§ 2021. 
Defendant Department of Transportatior. (DOT), has over- 


lapping responsibility with the NRC for reviewing and 
developing safety standards governing the handling and 
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storage of SNM while in the possession of a common, 
contract or private carrier. Defendant FAA, a 
branch of the DOT, has similar overlapping responsi- 
bility for such safety standards as they involve 
transportation of SNM by commercial passenger or 
cargo aircraft. 


NRC regulations respecting the possession and 
transportation of SNM appear in 10 C.F.R. Parts 20, 
70, 71 and 73. DOT provisions regulating the 
handling and shipment of hazardous materials appear 
at 49 C.P.R. Parts 170 through 179 and 46 C.F.R. Part 
146. FAA regulations are at 14 C.F.R. Part 103. 


The remaining defendants do not regulate the possession 
or transportation of SNM by others. Defendant ERDA 

is responsible for, among other things, production 

of SNM at its facilities and for research in which 

SNM are used. It operates various facilities, such 

as the former Atomic Energy Commission's (AEC) gaseous 
diffusion plants in Oak Ridge, wnere uranium is enriched, 
and the Brookhaven National Lahoratocy on Long Island, 
where nuclear research is conducted. ERDA is also 
responsible for the manufacture and delivery to the 
Department of Defense of nuclear weapons. 


Accordingly, ERDA itself makes or arranges for domestic 
shipments of SNM between its various plants and labor- 
atories and between Department of Defense installations, 
as well as between commerciai fuel fabricators and 
independent research centers. Most of ERDA's shipments 
relate to defense programs of the United States, such 
as shipments of weapons components and materials and 
fuels connected with “he naval reactor program. 


‘| 


ERDA is also responsible for administering Agreements 

of Cooperation which are negotiated by defendant De- 
partment of State and approved by Congress. International 
shipments of SNM by ERDA are, for the most part, pursuant 
to these Agreements. 

While ERDA is not required to obtain a license from the 
NRC to'’ship SNM, the commercial carriers it uses must 

be certified by other Government agencies, such as the 
FRA, and must meet all applicable Federal and inter- 
national safety requirements, 


Defendant Civil Aeronautics has no direct involvement 
in regulating SNM Lecause it dees not license the 
carriage of any particular cargo. The only involvement 
of defendant United States Customs Service is to ensure 
that SNM enter or leave the United States only if the 
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shipper has a valid license issued by the NRC or 
qualifies for one of the specific exemptions from 
the licensing requirements as established by NRC 
regulations. ; 


4. Since its organization in January of this year, the 
NRC has stated its intention of reviewing its regu- 
lations, which were originally promulgated by the « 
AEC, pertaining to the licensing and regulation of ~ ; 
nuclear facilities and materials. As part of that \ 
review, the NRC announced prior to the commencement 
of this action that it would prepare an EIS concern- 
ing the transportation of radioactive material, 
including SNM, by air and by alternative means. It 
also announced that it would conduct a rule making 
proceeding concerning the transportation of radio- 
active material, including SNM, to determine if there 
should be any changes in existing applicable regu- 
lations or modes of transportation. 


Formal notice of both the EIS and the rule making 
proceeding was published in the Federal Register 

on June 2, 1975. 40 Fed. Reg. 23768. It has been 
represented to the Court that a draft of the EIS 
will be available for public comment by the end of 
4 this year and the final version by the summer of 
next year. The Federal Register notice invited 
persons to submit information, comments and sugges- 
tions as to whether radioactive material should 
continue to be transported by air and, if so, whether 
anc what improvements in applicable regulations are 
necessary. 


5. Although some of the cases cited speak in tevms of 

"possible" irreparable injury, surely the mes? fact 
that one can conceive of a series of events and 
speculate as to their possible occurrence, regardless 
of how remote, is not a sufficient basis upon which 

: : to conclude that a preliminary injunction should 

7. issue. See Cohen v. Price Commission, 337 F.Supp. 

eo > 1236, 1239 (S.D.N.¥. 1972). 


RCE TERE 6. Between 1970 and 1973, United States carriers flew 


. A Laer 12,610,995,000 miles with only 112 accidents in which 
: eee aircraft received substantial damage or were destroyed. 
pe Cargo aircraft, which carry all shipments exceeding 
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twenty curies of SNM, were involved in a total of 


; only six accidents from 1970 through 1973. 
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Of the 112 accidents referred to, eighty-two aircraft 
were “substantially” damaged and thirty were "destroyed.” 
The National Transportation and Safety Board (NTSB), 
which compiled these figures, defines substantial 
dam: ye to mean damage or structure failure which 

adve csely affects the structural strength, performance 
or flight characteristics of an aircraft and which 
would normally require major repair or replacement of 
the affected component. The NTSB considers an aircraft 
to be totally destroyed when the damage is so extensive 
as to be beyond repair. 


Whether in either case thers vould be damage co cargo 
depends upon a significa™t nuinber of variables including 
location of the cargo within the plane, the velocity 
and angle of impact, the energy absorbed by strain or 
rupture of the airplane, and the residual stress trans- 
mitted to the cargo. For exemple, an aircraft which 
requires a major repair to an engine when its landing 
gear collapses upon the runway would be classified by 
the NTSB as being substantially damaged. However, it 
is unlikely that such an accident would endaiger any of 
its cargo. Even when an aircraft is totally destroyed 
for purposes of these statistics, it cannot be assumed 
that all of its cargo will be destroyed with it. 
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| NITED STATES DISTRICT COUR” 
| SOUTHERN DISTRICT OF NEW YCRK 


| THE STATE OF NEW YORK, 


Plaintiff, 
-against- : 


| The Nuclear Regulatory Commission, and k 

| WILLIAM ANDERS as Chairman; the Energy 

| Research and Development Administration : NOTICE OF APPEAL 
| and DR. ROBERT C. SEAMANS as the Adminis~- Sr ete ae 


trator; the Department of Transportation, : 75 Civ. 2121 (WCC) 

and WILLIAM T. COLEMAN as Secretary of 

Transvortation; the Department of State z 

and HENRY A. KISSINGER as Secretary of 

State; the Civil Aeronautics Board and : 7 


| ROBERT D. TIMM as the Chairman; the 

| Federal Aviation Administration and 

| ALEXANDER P. BUTTERFIELD as the Chairman; 
the United States Custom Service and 

| VERNON B. ACREE as Commissioner and FRED 

R. BOYETT as Regional Commissioner, 2 


Defendants. FY 
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Notice is hereby given that the State of New York, 
plaintiff in the above-captioned action, hereby appeals to the 
united States Court of Appeals for the Second Circuit from the 
order of the Honorable. Willian c. Conner, United States District 
Judge entered in this action on the 9th day of September, 1975, 
which order denied in all respects the motion of the State of 


New York for preliminary injunctive relief. 
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LOUIS J. LEFKOWITZ 
Attorney General of the 
State of New York 
Attorney for Plaintiff-Appellant 
By 


“a <i 
Bis ete hus \ Og eee 
JOHN F. SHEA, IIT 


Assistant Attorney General 


THOMAS J. CAHILL 

United States Attorney for 
the Southern District of _ 
New York ’ 

Annex 

St. Andrew's Plaza 

New York, New York 
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BOTICE OF MOTION 
75 Civ. 2121 (wee) 


WEEZASE TAKE MOTICE thet upon “he annexed semorandun / 
of law and upon all prior proceedings, defendants, the United — 
States Civil *-rvice Commission and the United States Custoes 
+ | Service will mowe this Court in the United States Courthouse, 
Room 3006, Feley Square, Hew York, New York on August 28, 1975 
| at 10:00 e’cleck in the forenoon for am order pursuamt to 
Rule 12(b) of the Federal Mules of Civil Procedure dismissing 
the complaint with respect to said defendants on the ground 
thet it fails to state e claim upon which any relief can be 
granted or with respect to the United States Civil Service 
Commission, ower which this Court hes jurisdiction. 

Dated: Sew York, Hew York 
dmguat 15, 1975. 
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UNITED STATES DISTRICT 
SOUTHERN DISTRICT, NEW 
THE STATE OF NEW YORK, 
Plaintiff, 
AFFIDAVIT 
-against- 
75 Civ. 2121 (WCC) 
THE NUCLEAR REGULATORY C MMISSION, 
bsfencants. 


JOHN F. SHEA, III, being duly sworn deposes and savs: 


I am on Assistant Attorney General in the Environ- 
mental Protection Bureau of the New York State Deppartment 
of Law. I make this affidavit in opnosition to ine motion 
of the Civil Aeronautics Board and the United States Custom 


Service to dismiss the complaint against them. 


It is contended that the arguments put forth by 


the defendants are wholly without meric for the reasons set 


ferth in the accompanying Memorandum of Law. Accordingly, 


it is respectfully requested that the motion of the defendants 


be denied in all respects. 


Sworn to before me this 
™ day of September, 1975 


* . 
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Order 74-6-77 
UNITED STATES OF AMERICA 
CIVIL AERONAUTICS BOARD 
WASHINGTON, D. C. 


Adopted by the Civil Aeronautics Board 
at its office in Washington, >. °. 
on the 14th day of June, 1974 


Non-acceptance of restricted article i : Docket 26616 
containers by : 26617 
: 26768 

DELTA AIR LINES, INC. : 26774 

THE FLYING TIGER LINE IIc. 26778 
UNITED AIR LINES, INC. : 26784 


“ere eeeneneereeneeeeesereerr ee 


Non-acceptance of Fissile Class III 
active material proposed ty 


TRANS WORLD AIRLIVES, INC. 
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ORDER 


By Order 74e5-15, dated May 3, 1974, the Joard dismissed complaints 
of the Council for Safe Transportation of Hazer oe Articles (COSTHA) in 
Decket 26617 and of Shulman Air Freignt, Inc., in Docket 24 
a tariff rule 1/ filed by The Flying Tiger Line Inc. (7 
that all articles subject to the Restricted Articles Tar 

accepted in containers listed in the container tariff ant 
as part of a containerized shipment, such articles wi } 
outside pieces, but at no increase in rates. 


On May 20 and 22, respectively, petitions 
Order 74-5-15 were filed oy the ag shee or 
Petitioners contend in substance that, in acce 
mitting the rule to become effectiv “ig the 3oard 
DOT states: 


"It is the responsibility aad duty of tue Department 
of Transpo:tation/Federal Aviation Administration 
(“DOT/FAA" ) to prescribe rules and regulations nec- 
essary to provide for safety in air commerce uncer 
Title VI of the Federal Aviation Act of 1958, as 


“3 
amended (49 U.S.C. 1421 et sea. ). 
authority and nsibility, Part 
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by the FAA and prescribes rules for loading and 
carrying dangerous articles and magnetized materials 
in civil aireraft. Part 103 now authorizes contain- 
erized shipments of dangerous articles aboard aircraft 
within safety limitations therein set forth. While 
the FAA recently published for public comment a notice 
of proposed rulemaki proposing .ertain changes in 


SAseS, copies 
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ve rmemmat eed 


Part 103, DOT/FAA does not have any information which 
£ would justify an embargo of containerized shiprents of 
# i dangerous articles on safety grounds. 
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17 39 Fed. Reg. 14612 (Apr. 25, 197T%)." 


DOT and COSTHA filed complaints requesting rejection, or in the alternative, 
suspension of similar rules filed by Delta Air Lines, Inc. (Delta) and United 
Air Lines, Inc. (United) for effectiveness June 23 and June 27, respectively, 
upon substantially the same grounds as set forth in their petitions for 
reconsideration. Tiger filed a consolidated answer to both petitions for 
reconsideration contending, inter alia, that there is no specific requirement 
in FAA's regulations that a carrier aust accept hazardous articles in 
containerized shipments; that if the carrier had to break down containerized 
shipments for inspection, the economic basis for containerization would be 
lost; and that its rule imposes no rate penalty. 


The pleadings herein raise fundamental questions regarding the respective 
jurisdictions of the Board and the DOT/FAA, with respect to carrier tariff 
provisions which are premised upon safety considerations. While we are not 
prepared to resolve these questions definitively at this time, we accept in 
principle the statement of DOT concerning its responsibility and duty. 
Further, our own regulations, Section 221. 38(a)(5), provide that teriff rules 
relating to the transportation of explosives and other dangerous or restricted 
articles shall be in conformity with Part 103 of the Federel Aviation Regula- 
tions. It “ula tnus appear that there is a basis for rejecting, Tiger's 
effective rule if it is not in conformity with such regul.tions. In these 
circumstances, the Board will grant the petitions fer re iteration. We 
shall, however, for the reasons stated below, defer texing action at this 
time upon the requests for re jection.—/ We have considered the fact 
that Tiger's tariff rule is in effect following the Board's 


7 The Board has consistently considered that it may order cancelled tariffs 
in conflict with applicable law or regulations, and thet such tariffs 
are subject to rejection. E.g., see Owder B-18449, dated June 14, 1962; 
Order E-184640, dated July 27, 1962; Order 71-8-78, dated August 17, 1971, 
and Order 72-5-7, dated June 2, 1972. 

u/ In-smuch as Tiger's tariff is in effect, we shall deny the requests for 

cucpension of that filing. 
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dismissal of complaints thereto. While this does not, per se, preclude 
rejection of Tiger's proposal, the Board has not heretofore deen presented 
with the contention of DOT in a complaint proceeding that tariff regulations 
involving hazardous materials or safety matters must first be adopted in, 
substance sy DOT/FAA berore being filed or accepted as tariff material. 2/ 
DOT, in its complaints, refers to FAA's recent publication for public comment 
of a notice of proposed rulemaking proposing certain changes in Purt 103. 
DOT notes that whether noncontainerized shipments of dangerous 4rticles 
pose a greater hazard due to the additional nandiing which would be involved 
in such shipments is a matter oven for putlic comment in the proposed rule- 
making action. For example, DOT's comrlaint against belta’s proposal 
states: 


"If the 3oard or Delta has information indicating a 
need for a rulemaking on containerized air shipments 
of agerous articles, this information should be 

submitted to DOT/FAA for appropriate rulemaking 
action applicasle uniformly througaout the industry. 
In the absence of this information, we question 
whether an embargo of containerized shipments of 
dangerous articles can be justified on safety 
grounds. We express no opinion, however, on whether 
the proposal may be justified on other grounds.” 


The FAA has granted until August 21, 197-, for public commeat upon its rule- 
making proposal. 


In this situati on ,B/ and in view of the 2act that Tiger's rule does 
not preclude the transoortation of any material, Sut only the canner in 
which it is tendered, we shall defer final action on reconsideration to 
allow the carrier to pursue its remedy with, FAA in the gee -making proposal 
above noted. Since prageene s of Deitat/ and UnitecS/ are the same 


as Tiger's filing, we ll in the same manner 2eny the recuests for sus- 
+ 


pension ard defer ac upon the reques*s for rejection to give these 
carriers the same opportunity irge revisions of Part 102.9/ 


5/ The Board 2 ist ; ns to recuire tariff rules to 5e 
in conformi I 

6/ The House lommerce ial sudcommittee on investigations 
has recently been holding extensi hearings on this subject. The 
National Transportation Safety; 4 has also nad occasion to consizer 
recommendations in this area. 

Y Airline Tariff Publishers, Inc., Agent, Tarif? ‘ No. 121. 

8/ Airline Tariff Publishers, Tac., Agent, Tarif No, 212. 

9/ We shall also, at that tine, review tne : at tariffs for 
their conformance with DOT's regulations. 
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We shall, however, reject a tariff revision proposed by Trans World 
Airlines, Inc. (TWA) bearing the issue date of May 16 and marked to become 
effective June 15, 197! lo/ refusing to accept Fissile Class III materials .ii/ 
TWA asserts, inter alia, that shipments of such materials are so potentially 
hazardous that such articles should aot be transported, and continued accep- 
tance would be “counterproductive to safety." No complaints were filed. 

The carrier's present tariff, in general conformity with DOT regulations, 
indicates the manner in which fissile materials in various classes are 

to be packed and shinped=5/ and we believe that TWA's common carrier respon- 
sibilities require that the airline accept suca shipments under those 
conditions. We distinguish this rejection ‘rom the deferral of such action 
for the non-acceptance of containerized shipments by Tiger, Delta, and United 
in view of the fact that TWA's proposal invcives 2 complete refusal to accept 
certain restricted articles in direct contravention of its obligation to 
carry. On the other hand, Tiger's effective tariff, and the similar tariff 
proposals by Delta and Unitec, involve only the con-acceptance of restricted 
articles in containerized form, but permit acceptance of outside pieces 

at the same transportation charge as if the articles were containerized. 


107 Revisions to Airline Tariff Publishers, Inc., Agent, C.A.3. No. 82. 
ll/ According to Section VI of the above tariff, "Tissile materials consist 

of radionuclides such as Uranium 233-and 235 and Plutonium 238, 239, 

and 241, the atoms af thich are capable of being split by neutrons 

to release energy in the form of ae gamma radiation, and further neutrons. 
12/ The tariff current.y vrovides that 


"A. Fissile Class IIT packages shall be transported only 
under special arrangements. Such arrangements may 
require exclisive use of the aircraft or a compart- 
ment, separation from certain other materials, 
accompanies sy a qualified attencant, or other 
special conditions. These my be carried on cargo 

“only aircraft which has been cssigned for the sole 
use of the consignor or on any aircraft on which 
there are no other packages or radioactive material 
required to cear a radioactive label. 

“B, Prior arrangements shell te made with each carrier 
involved. 

C, When other materials must not be shiaped with Fissile 
Class III packages, a specific restriction shall be 
provided in the special arrangement and an instruction 
te that effect issued with the transport documents. 
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Accordingly, pursuant to the Federal Aviation Act of 1958, and 
particularly Sections 204(a) and 403(a) thereof, 


IT IS ORDERED THAT: 


1. The petitions for reconsideration of Order 74-5-15 filed by the 
Department of Transportation and the Council for Safe Transportation of 
Hazardous Articles in Dockets 26616 and 26617 are granted. The requests 
for suspension contained therein are denied and action upon the requests 
for rejection is deferred until further order by the Board; 


2. The complaints filed by the Department of Transportation in 
Dockets 26774 and 26784, and by the Council for Safe Transportation of 
Hazardous Articles in Dockets 26768 and 26778 are denied as to suspension. 
Action upon the requests for rejection is deferred until further order 
by the Board; 


3. 15th Revised Page 48, 7th Revised Page 142, and 8th Revised 
Page 160-D of Airline Tariff Publishers, Inc., Agent's C.A.B, No. 82 
be and hereby are rejected; and 


4. Copies of this order shall be served upon Airline Tariff Publishers, 
Inc., The Flying Tiger Line Inc., Delta Air Lines, Inc., Trans World Airlines, 
Inc., ted Air Lines, Inc., The Council for Safe Transportation of 
Hazardous Articles, Shulman Air Freight, Iac., and the Department of 
Transportation. ; 


By the Civil Aeronautics Board: 


EDWIN Z. HOLLAND 
Secretary 


UNITED STATES DISTRICT COURT 
SOUTHERN DISTRICT OF NEW YORK 


THE STATE OF NEW YORK, F 


Plaintiff, : 
7§ Civ. 2121 


- against - t (wcc) 


The Nuclear Regulatory Commission, and 


WIBLIAM ANDERS as Chairman; the Energy MEMORANDUM 
Research and Development Administration : AND ORDER 


and DR. ROBERT C. SEAMANS as the Adminis- 
trator; the Department of Transportation, 
and WILLIAM T. COLEMAN as Secretary of 
Transportation; the Department of State 
and HENRY A. KISSINGER as Secretary of 
State; the Civil Aeronautics Board and 
ROBERT D. TIMM 2s the Chairman; the 
Pederal Aviation Administration and : 4 y 
ALEXANDER P. BUTTERFIELD as the Chairman; Ks Mens 
the United States Customs Service and : are CE il. Me 
VERNON B. ACREE as Commissioner and FRED ai 
R. BOYETT as Regional Commissioner, 


Defendants. 3 


CONNER, D. J.: 


Defendants the Civil Aeronautics Board (CAB) and the 


ae United States Customs Service (Customs) have moved, pursuant 
< - to Rule 12(b) F.R.Civ.P., to dismiss so much of the complaint 
: a a 7 in the above-captioned action as is directed against them. 
ar 5 Both of the moving defendants assert that, as to them, the 
ee | Ra y complaint fails to state any claim upon which rel’.ef might be 
F | 4 ie: granted. The CAB moves, in the alternative, to dismiss as to 
~ | & it on the ground that this Court does not have jurisdiction to 
a entertain the claims presently brought against the CAB. 
oh 922 
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I. 


The underlying action is grounded upon alleged vio- 
lations of the National Environmental Policy Act of 1969 
(NEPA), 42 U.S.C. § 4321 et seq. Plaintiff charges that 


defendarts have unlawfully ignored NEPA's mandate by causing 


crt 


8 Fe 


< 
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or permitting the air transport of special nuclear materials 
(SNM) without the prior issuance of an environmental impact 
statement (EIS) pursuant to Section 102(2)(C) of NEPA, 42 


/ 
U.S.C. § 4332(2)(C). 


4 
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II. 


The CAB and Customs argue that their respective 
functions in connection with the shipment by air of SNM do 


not allow for, or constitute, the type of agency action that 


esate 


is subject to NEPA's procedural strictures. Both the CAB and 


a Pr. 


Customs contend that, under statutory directives, the authority 


“4 


ana D. > 238 


for licensing, allocation, and safety regulation of air 


carriage of SNM rests squarely with defendants the Nuclear 


pits 


Regulatory Commission (NRC), the Energy Research and Develop- 
ment Administratior, and the Department of Transportation/ 
Federal Aviation Administration (DOT/FAA) and that their own 


involvement in the regulation of SNM is entirely peripheral. 


In response, plaintiff asserts that the following 


activities, concededly undertaken by either the CAB or Customs, 


-2- 


or both, renter each of the moving defendants subject to 


Section 102(2)(C) of NEPA: 


of *1) Customs permits the entry into the 
& United States of air transported SNM * * * 


© 2) The CAB grants certificates of conven- 
E 4. ience and necessity and passes on tariff 
¥ applications * * * , 


3) The promotion of air safety is a policy 
of the CAB [pursuant to the directive of 
Section 102 of the Federal Aviation Act, 
49 U.8.C. § 1302j].* * * 


Toy 


| Pe 4) The CAB and Customs assure compliance 
i with DOT/FAA or NRC regulations * * * . 


itu 


na 


“ad 5) The CAB and Customs assure that air 
“3 carriers have valid NRC licenses or 
vie qualify for an exemption pursuant to 
cS NRC regulation * * * ." Plaintiff's 
} Beief at 4. 


Iit. 


A basic appreciation of the intended function of an 


ink Se 


EIS serves as the proper measure of plaintiff's arguments herein. 
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As noted in the guidelines of the Council for Environmental 


Quality, Section 102(2)(C) of NEPA 


"requires agencies to build into their 
’ decisionmaking process * * * an appropri- 
a ate and careful consideration of the 
n environmental aspects of proposed action 
es in order that adverse environmental effects 
re may be avoided or minimized and environmental 


ay, quality previously lost may be restored.” 
va 40 C.F.R. § 1500.1(a) (emphasis added). 


| 3s Just as "{p]ro forma compliance” with the procedural directives 


of NEPA “will not suffice," where compliance with those directives 
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is appropriate, Scherr v. Volpe, 466 P.2d 1027, 1031 (7th 
Cir. 1972), the issuance of an EIS by an agency with respect 
to an action that does not in fact or effect involve that 
agency's own decisionmaking would be an empty ritual hardly 


required by NEPA. 


Pared down to its essentials, the instant complaint 
charges the CAB and Customs with, at most, the enforcement 
of directives from other agencies that are statutorily re- 
sponsible for regulation of the licensing and safe air transport 
of SNM. Such enforcement scarcely allows for the element of 
decisionmaking upon which the EIS requirement is bottomed. In 
this connection, dictum from a recent Second Circuit opinion is 
particularly instructive. Referring to regulations promulgated 
by DOT/FAA, the Court observed that, 

"There are rules which apply to the carriage 

of hazardous materials , and it is implicit in 

these rules that such goods, marked, labelled, 

packaged and stowed in accordance with such 

rules, are not inimical to flight safety in 

the judgment of the agencies charged by the 

Congress with the responsibility of making 

these determinations. Individual carrier or 

pilot decision {departing from the DOT/FAA 

regulations] could only lead to administrative 

chaos * * * ." Air Line Pilots Association, 

International v. CAB, S16 F.2d 1269, 1276 

Cir. 5). 

Departure from DOT/FAA regulations by sister agencies -- 

even if only by a failure or refusal to enforce those regu- 


lations -- would have the same result. Thus, in requiring 


carriers and shippers to conform to the rules of the NRC or 


DOT/FAA, the CAB and Customs necessarily do so as a matter 
of course, not as a consequence of their own deliberation 
and discretion, so that there is no potential collision with 


the authorized determinations of other agencies. 


For the reasons set forth above, defendants’ motion 
to dismiss those portions of the complaint that are directed 


against them is granted. 


SO ORDERED. 


WLM t que 
Unit ates District Judge 


Dated: New York, New York 


December 23, 1975 
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FOOTNOTE 


In relevant part, Section 102(2)(C) provides: 


“The Congress authorizes and directs 
that, to the fullest extent possible: 
(1) the policies, regulations, and public 
laws of the United States shall be inter- 
preted and administered in accordance with 
the policies set forth in this chapter, and 
(2) all agencies of the Federal Government 
shall -- 


t 


Kis 


* * * . 


(C) include in every recommendation 
or report on proposals for legislation 
and other major Federal actions signifi- 
cantly affecting the quality of the human 
environment, a detailed statement by the 
repsonsible official on -- 


», 
Ps 
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(i) the environmental impact of the rrop- 
posed acticn, 


(ii) any adverse environmental effects 
which cannot be avoided should the pro- 
posal be implemented, 


6 ere 


“F" 
oe 
Re 


" 


(iii) alternatives to the proposed action, 


- 


we 


(iv) the relationship between local short- 
term uses of man's environment and the 
maintenance end enhancement of long-term 
productivity, and 


a 
a ae th 


(v) any irreversible and irretrievable 
commitments of resources which would be 
involved in the proposed action should 
it be implemented." 
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UNITED STATES DISTRICT CoOuRT 
| SOUTHERN DISTRICT OF NEW YORK 


THE STATE OF NEW YORK, 
Plaintiff, 


- against - 
the Nuclear Regulatory Commission, and 
WILLIAM ANDERS as Chairman; the Energy NOTICE OF APPLAL 
| Research and Development Administration 3 
jand DR. ROBERT C. SEAMANS as the Adninis- 75 Civ. 2121 (WCC) 
trator; the Department of Transportation, 
and WILLIAM T. COLEMAN as Secretary of 
Transportation; the Department of State 
and HENRY A. KISSINGER as Secretary of 
State; the Civil Aeronautics Board and 
ROBERT D. TIMM as the Chairman; the 
Federal Aviation Administration and 
|ALEXANDER P. BUTTERFIELD as the Chairman; 
the United States Custom Service and 
VERNON B. ACREE as Commissioner and FRED 
| R. BOYETT as Regional Commissioner, 


Defendants, 

| tater nn nna - -- ---- -- -- -- -- -- +--+ + x 

Notice is hereby given that the State of New York, 

i] 

plaintiff in the above-captioned action, hereby appeals to the 
United States Court of Appeals for the Second Circuit from the 


order of the Honorable William C. Conner, United States District 


Judge, entered in this action on the 23rd day of December, 1975, 


jwhich order dismissed the complaint as to defendants Civil 


Aeronautics Board and the United States Customs Ser-rice. 


Dated: New York, New York 
February 3, 1976 


LOUIS J. LEFKOWITZ 
Attorney General of the 
State of New York 
Attorney for Plaintiff-Appellant 


Assistant Attorney General 


THOMAS J. CAHILL 

United States Attorney for 
the Southern District of 
New York 

Attorney for Defendants 
Annex 

St. Andrew's Plaza 

New York, New York 


